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AIR  WAR  COLLEGE  RESEARCH  REPORT  ABSTRACT 


TITLE:  Weapon  System  Warranties:  Is  the  Air  Force  on  Track.? 

Ai  riiOK:  Juan  C.  Mendez,  Lieutenant  Colonel,  USAF 

This  thesis  describes  weapon  system  warranties  and  examines  the 
Corporate  Air  Force  approach  to  Integrating  warranties  into  tlie 
aLquisIiion  process.  The  paper  is  broadly  focused  on  warranties  within 
the  i ramewcrk  of  four  Issues.  The  issues  are:  (1)  Congressional 
intent;  (2)  the  warranty  as  part  of  the  acquisition  process;  (3)  the 
w.irr.int.'s  relationship  to  reliability  and  maintainability;  and  (4) 
administration  of  warranties.  The  author  briefly  traces  tlie  history  of 
warr.tnty  law  and  compares  tlie  1984  and  1985  warranty  taws .  Warranty 
C(jr.repts  are  discussed  with  examples  of  incentive  and  assurance 
warranties.  Confusion  between  conimercial  and  military  warranties  is 
shown  to  be  a  cause  of  misunderstanding  within  the  Air  Force.  The  paper 
illustrates  where  assurance  and  incentive  warranties  are  used  and 
establishes  a  linkage  between  warranties  and  reliability  and 
raa i nc  .1 1 na bi  li t y .  Policy  guidance  is  examined  as  a  possible  source  of 
confusion  about  warranties.  The  paper  examines  how  the  Air  Force  is 
oi)<intzed  to  administer  warranties  and  looks  at  the  adequacy  of  data 
systems.  The  author  finds  generally  poor  understanding  and  confusion 
about  warranties  in  the  Air  Force.  Reliability  and  maintainability  are 
tound  Lx  I'O  Inaftequat e ly  linked  to  warranties  and  administratively  tlie 
Air  iorcc  ts  tound  in  need  of  structural  changes  and  completion  of  a 
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INTRODUCTION 

■  The  end  of  the  Reagan  era  brings  with  it  a  period  of  fiscal 
constraint,  which  is  getting  the  attention  of  everyone  in  the  Kir  Force 
who  manages  a  budget  funded  with  fe4eral  dollars.  The  federal  budget's 
deficit  growth  has  resulted  in  budget  cuts  tliat  are  being  felt  in  every 
area,  especially  the  world  of  weapon  system  acquisition.  This  is 
driving  the  Air  Force  acquisition  and  logistics  communities  to  seek  more 
combat  effectiveness  for  the  weapon  system  dollar. 

Since  1985  there  has  been  extensive  discussion  of  one  of  the 
most  controversial  defense  subjects  to  emerge  in  years:  warranties. 
Concern  about  the  rapidly  rising  cost  of  weapon  systems  combined  with 
concern  about  reliability  resulted  in  congressional  action.  Numerous 
people  in  the  Congress  and  Department  of  Defense  (DOD),  believed 
warranties  would  improve  reliability  and  control  quality-related  costs. 
As  a  result,  in  1985  Congress  enacted  legislation  requiring  inclu.sion  of 
performance  warranty  provisions  in  production  contracts. 

The  new  law  requires  a  cost  benefit  analysis  to  preclude  wasting 
money.  Although  it  appears  to  be  having  some  beneficial  effects, 
warranties  as  an  Integral  part  of  acquisition  is  in  its  infancy. 
Following  passage  ot  the  1985  law,  the  Air  Force  was  given  only  two 
months  to  integrate  warranties  into  the  acquisition  process;  however,  at 
this  point  there  are  still  more  questions  than  answers  about  how  to 
proceed.  In  an  attempt  to  comply  with  the  law,  we  have  developed 
warranty  clauses  for  everything  from  a  small  "black  box"  to  an  entire 
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aircraft,  such  as  the  r-15E.  The  Air  Force  is  noc-  faced  with  a  large 


group  of  complex  and  fast  moving  acquisition  programs  which  urgently 
require  warranty  administration  and  we  are  not  prepared  to  do  it. 

Several  studies  have  been  completed  wfiich  focus  on  narrow 
aspects  of  the  warranty  issue  rather  than  the  United  States  Air  Force 
(USAF)  corporate  approach.  This  study  is  broadly  focused  on  the 
warranty  issue  from  USAF  corporate  perspective,  examining  the 
Congressional  mandate  and  the  Air  Force  approach  to  warranties  within 
the  framework  of  four  specific  issues.  The  issues  are:  (1) 
Congressional  intent;  (2)  the  warranty  as  part  of  the  acquisition 
process;  (3)  the  warranty’s  relationship  to  RAM;  and  (4)  administration 
01  warranties . 
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CHAPTER  II 


BACKGROUND 


The  History  of  Warranty  Law 

The  US  military  has  a  long  tradition  of  warranting  weapon 
systems.  It  began  in  1796  with  a  simple  warranty  on  a  purehasa  of 
cannons.  (9:1)  Today,  the  Defense  Department  spends  billions  of 
taxpayer  dollars  on  weapon  systems.  Warranties  as  an  Integral  part  ot 
the  acquisition  process  liave  emerged  as  part  of  a  continuing  defense 
effort  to  exact  more  combat  capable  and  reliable  products  from  defense 
contractors.  During  the  early  1970's  the  Air  Force  used  an  incentivlzed 
approacti  called  the  Reliability  Improvement  Warranty  (HIW)  for  the  F-16 
program.  (7:6)  During  Chat  time,  the  Assistant  Secretary  of  Defense  for 
Administration  and  Logistics  Issued  a  memorandum  entitled  "Trial  Use  of 
Warranties  in  the  Acquisition  Process  For  Electronic  Subsystems."  (4:1) 
The  RIW  is  one  of  a  class  of  what  the  Air  Force  calls  product 
performance  agreements  (PPA's).  The  RIW  provides  Incentives  to  the 
contractor  to  achieve  performance  levels  exceeding  minimum  contract 
values.  Typically,  ti\e  PPA  adds  a  distinct  Identifiable  cost  to  the 
contract . 


Althougfi  warranties  have  been  used  in  industry  for  many  years, 
their  use  with  military  weapon  systems  has  been  very  limited  because  of 
the  more  demanding  environment  associated  witli  the  way  military  weapon 
systems  are  used  and  other  factors  such  as  technical  risk.  However, 
prior  to  the  I960's,  there  was  wide  use  of  sl>orc-terin  agreements 
covering  latent  manufacturing  defects  in  "material  and  workmanship." 
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During  1‘^bl,  then  Deputy  Secretary  ot  Defense  Frank  Carlucci  published  t 


set  Ilf  31  "acquisition  initiatives"  some  of  which  were  targeted 
specifically  at  "suppor t abl 1 i ly . "  Mr  Carlucci's  initiative  16  proposed 
cent r actor  incentives  to  improve  reliability  and  support.  (7;6)  The  Air 
Force  developed  other  warranty  and  product,  performance  agreement 
contract  vehicles  designed  to  induce  contractors  ultimately  to  produce 
weapon  systems,  subsystems,  and  equipment  with  better  reliability  and 
maintainability  and/or  with  lower  support  costs.  (Arl) 

During  l^lSl  Air  Force  Systems  Command  (AFSC)  and  Air  Force 
Logistics  Command  (AFLC)  In  a  continuing  effort  to  integrate  contractor 
guarantees*  and  product  perfor.nance  incentives  into  the  acquisition 
process,  establislied  the  Product  Performance  .Agreement  Center  (PPAC). 

Its  purpose  is  the  creation  of  a  repository  for  warranty  data  and  a 
source  ot  assistance  to  Air  Force  acquisition  activities  in  applying  and 
administering  warranty  and  RIW  contracts.  (4:1) 

In  1983  North  Dakota  U.S.  Senator  Mark  Andrews  asked,  "If  we  can 
get  warranties  on  TV  sets,  washing  machines,  and  air  conditioners,  wliy 
can't  we  get  ttiem  when  we  buy  the  machinery  to  protect  our  freedom?" 
Senator  Andrews  reasoned  tliat  warranties  are  a  common-sense  approach  to 
buvlng  weapon  systems.  He  did  not  expect  his  constituents  to  buy  a 
tractor  or  pick-up  without  a  warranty,  nor  the  government  to  buy  a  tank 
or  an  airplane  without  one.  Senator  Andrews  brought  iliis  philosophy  to 
detense  procurement  and  in  1984  Congress  enacted  section  794  of  the  198. 

*The  words  "warranty"  and  "guarantee"  are  used  interchangeably  in 
tlie  taxonomy  on  warranties. 
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DOD  Appropriations  Act  (Public  Law  98-212),  wbich  required  the  DOD  to 
obtain  -varranties  In  major  waapon  system  production  contracts.  (9. A) 

Two  laws  were  passed  in  successive  years,  1984  and  1985. 

riie  laws  originally  araerged  from  "concern  that  weapon  ayateras 
often  tailed  to  meet  their  military  missions,  were  operationally 
unreliable,  had  defective  and  shoddy  worlcmanship ,  and  could  endanger  the 
lives  of  U.S.  troops."  (5:7-8)  Congress  felt  uariMiities  would  Improve 
reliaollity  and  quality  of  weapon  systems  by  making  contractors  more 
accountable.  The  1984  law  provoked  strong  criticism  from  DOD  and 
industry  officials  who  felt  It  was  impractical  and  unworkable. 

Warranties  in  the  context  oi  the  i984  law  were  thougtit  to  potent  i.*fly  be 
more  expensive  because  of  tlie  Increased  risk  Imposed  on  the  contractor. 
Congres.s  responded  to  these  concerns  and  in  1985  the  law  was  repl.iced  by 
Section  2^03  of  the  1985  DOD  Authorization  Act  (Public  Law  98-525), 
wtiich  ciodiried  Che  terms  of  the  1984  law.  (5:8) 

Warranty  Laws  Compared 

The  1984  law  specified  that  funds  could  not  be  obligated  or 
expended  to  procur*.,  a  weapon  system  unless  the  contractor  guaranteed 
"tiiac  the  system  and  each  cemponent  thereof  were  designed  and 
manufactured  so  as  to  conform  to  the  Government's  performance 
requirements  as  specifically  delineated  in  the  production  contract...," 
(5:8-9)  and  "that  Che  system  and  each  component  tnereot,  at  tlie  time 
they  are  provided  to  the  United  States,  are  tree  from  all  detects  (in 
materials  and  workmanship)  wfilch  would  cause  the  sy.stera  to  fall  to 
conform  to  the  government's  performance  requirements...."  (5:9) 
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Contract  breaches  obligated  the  contractor  to  "bear  the  cost  of  all  work, 
promptly  to  repair  or  replace”  the  parts  needed  to  meet  the  "required 
porlormanco  requirements . ”  Contractors  not  performing  could  be  required 
to  pay  tor  the  parts  procured  from  a  different  source.  (5:9) 

The  1985  law  added  Section  2A03  to  Title  10,  United  States  Code^ 
which  says  that  each  prime  contractor  must  guarantee  that  (1)  "The  item 
provided  under  the  contract  will  conform  to  the  design  and  manufacturing 
requirements  specifically  delineated  in  the  production  contract 2) 
"The  item  provided  under  the  contract,  at  the  time  it  Is  delivered  to 
the  United  States,  will  be  free  from  all  defects  in  materials  and 

i 

workmanship;"  and  (3)  "Tl”  item  provided  under  the  contract  will  conform 
to  the  essential  performance  requirementa  of  the  item  as  specifically 
delineated  in  the  production  contract...."  The  lav  also  provides 
remedies  to  the  Government  if  the  above  guarantees  are  breached;  the 
contractor  will  at  the  election  of  the  Secretary  of  Defense,  or  as 
otherwise  provided  by  the  contract: 

"(A)  Promptly  take  such  corrective  action  as  may  be  necessary  to 
correct  the  failure  at  no  additional  cost  to  the  United  States"  or 
"(B)  Pay  costs  reasonably  incurred  by  the  United  States  in 
taking  such  corrective  action."  (5:10) 
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aJMKASY  Of  1965  WARRANTY  LAW  (1:2-4) 


F  actor 

Definition 

1 

Description  I 

Coverage 

Weapon  syatema 

Used  in  combat  misaions;  unit  coqt  is  ] 
greater  than  $100,000,  or  total  pro-  | 
curenent  exceeds  $10,(X)0,000.  I 

1 

Warrantor 

Prime  contractor 

1 

Party  that  enters  into  direcl  agree-  I 
ment  with  U.S.  to  furnish  part  or  ail  | 
of  weapon  system.  | 

Warrant les 

Design  and  manufacturing 
requirementa 

Item  meets  structural  and  enaineenng 
plans  and  manufacturing  particulars. 

Defects  an  materials  and 
^workmanship 

Item  is  free  from  auch  defects  at  the 
time  it  is  delivered  to  the  Government. 

Cssent lal  performance 
requirempnts 

Operating  capabilities  or  maintenance 
and  reliability  characterist lea  of  item 
are  nocesaary  for  fulfilling  the  mili¬ 
tary  requirements. 

f.  xclusions 

GfP,  GfC,  GFM  (Government 
furnished  parte,  equipment  and 
material ) 

Items  provided  to  the  contractor  by 
the  Government. 

Essential  performance  require¬ 
ments  for  itema  not  in  mature 
full-scale  production 

the  first  1/10  of  the  total  production 
quantity  or  the  initial  production 
quantity,  whichever  is  less. 

Waivers 

Necessary  in  the  interest  of 
r:ational  defense;  warranty  not 
cost-effective 

Assistant  Secretary  of  Defense  or 
Assistant  Secretary  of  the  Military 
Department  is  lowest  authority  for 
granting  waiver;  prior  notification  to 
House  and  Senate  committees  required 
for  major  weapon  system. 

Remedies 

Contractor  corrects  failure  at 
no  additional  cost  to  U.S.; 
contractor  pays  for  reasonable 
coats  for  U.S.  to  correct 

Other  remedies  may  be  specified;  con¬ 
tract  price  mey  be  reduced. 

Tailoring 

Exclusions,  limitations,  and 
time  duration 

Specific  detailH  to  be  negotiated. 

Dual -source  procurements 

Relieve  second  source  from  guarantee¬ 
ing  essential  performance  requirements 
for  initial  product  delivered. 

Extensions 

Extend  coverage  and  remedies  as  deemed 
beneficial . 

A  comparison  of  the  two  laws  reveals  that  the  primary  difteren^i' 
Is  In  the  area  of  what  Is  referred  to  as  essential  pt rf ormance 
requirements  (EPR's).  The  first  two  provisions  of  the  1983  law  require 


guarantees  that  the  weapon  system  or  item  will  be  built  and  delivered  to 
the  United  States  according  to  the  specifications  delineated  in  the 
cunirict,  and  that  there  will  be  no  defects  in  materials  and 
workmanship.  The  third  provision  is  significantly  different  in  that  it 
requires  the  weapon  system  meet  specified  performance  criteria  that  have 
b< en  determined  essential  to  the  mission  effectiveness  of  the  weapon 
system  or  uni t . 

Congressional  Intent 

The  intent  of  Congress  for  the  application  of  warranties  appears 
t  )  extend  well  beyond  the  literal  interpretation  ot  the  wording  of 
section  2A03*  of  tlie  law.  (9:6)  For  example,  Subsection  (f)  states  the 
law  applies  to  weapon  systems  in  full-scale  production,  yet  there  is  no 
prohibition  of  warranting  weapon  systems  not  yet  in  full-scale 
pr(jduction  and  the  law  encourages  those  warranties  by  requiring  a 
Stiretarv  of  Defense  waiver  for  systems  with  no  warranty  that  are  not 
in  full-scale  production.  Subsection  (g)  st.ites  that  warranties  may  be 
used  in  more  cases  than  required  by  the  law  and  that  remedies  may  be 
mote  comprelienslve .  (9:6)  Some  aspects  of  the  law's  definitions  and 
r(‘<]uirements  exceed  commonly  accepted  use  of  commercial  warranties  and 
ignore  the  lessons  the  services  have  already  learned  in  dealing  with 
warranties.  (9:6)  For  example,  the  services  had  learned  that  simple  and 
explicit  contractor  remedies  and  Incentives  contributed  Co  effective 
warranties;  however,  many  warranties  prescribed  complex  remedies  which 

*A  complete  copy  ot  Title  10,  Section  lUO'i ,  of  the  United  States 
Code  is  Included  in  the  Appendix. 
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tended  tu  pose  more  risk  than  the  contractor  was  willing  to  accept. 

(h:61) 

The  intent  of  the  Congress  was  further  amplified  in  a  Senate 
Appropriations  Committee  report  which  describes  the  basic  purpose  oL  the 
law  in  terms  ot  dissatisfaction  with  the  reliability  of  US  weapon 
systems.  The  report  published  In  part  in  a  General  Accounting  Office 
(GAO)  audit  on  Department  of  Defense  (DOD)  warranties,  highlights  tlie 
commlttef's  concern  that  Congress  has  been  preoccupied  with  appropriating 
funds  to  correct  defective  and  shoddy  workmanship  in  weapons  systems. 

It  lurtlior  states  that  tax  dollars  should  not  be  expended  for  military 
weapons  that  are  operationally  unreliable,  do  not  meet  tite  intlltary 
mission,  task  .md  threat,  and  may  imperil  the  lives  ol  troops  on  the 
front  lines  of  defense.  It  Is  the  committee's  belief  that  Congress  must 
demand  that  those  weapons  work  as  intended.  (5:38) 

The  Congress,  distraught  with  weapon  systems  which  did  not  work 
or  hold  up  well  after  delivery,  clearly  intended  to  motivate  tiie 
contractor  to  produce  a  quality  product  with  reliability  which  assured 
agreed  upon  performance  in  the  field.  They  wanted  more  combat  eftectlve 
weapon  systems  and  In  the  same  sense  they  did  not  want  to  continue 
paying  defense  contractors  to  modify  or  repair  a  weapon  system  that  had 
been  bought  and  paid  for,  but  did  not  do  what  it  was  supposed  to  do. 

Congress  specified  warranties  apply  to  combat  weapon  system.® 
costing  more  than  $100,000  each,  or  more  than  $10,000,000  total 
procurement  cost.  They  specifically  excluded  commercial  items  sold  in 
large  quantities  to  the  public.  Next,  Congress  specified  the  "prime 
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loni  I  .n  Lni"  bi'  lu'ld  responsible  and  accountable  tor  the  contract 
provisions.  Congress  specified  weapon  systems  be  built  exactly  in 
ai  1  ord.mco  witli  a,,recd  to  engineering  plans  with  precise  control  and 
quality  assurances  as  to  materials,  measurements,  tolerances  and  product 
tests.  Finally,  Congress  intended  that  the  weapon  system  execute 
reliable  technical  performance  and  that  it  be  maintainable  to  an  extent 
which  does  not  Impair  military  mission.  (9:4) 
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THE  WEAPON  SJfSTEM  WARRANTY 
Warranty  Concepts 

Warranties  within  the  fraaeWotW  of  the  weapon  system  acquisition 
today  tall  within  two  concepts,  "asBurance  warranties"  and  "incentive 
warranties."  The  "assurance  warranty"  is  used  when  the  intent  is  to 
assure  that  minimura  design,  quality  and  perlormance  criteria  are  met. 

In  assurance  warranties,  tlie  Government  is  seeking  only  minimum  contract 
spec i t icat  ions  ,  and,  therefore,  the  contract  does  not  provide  Incentives 
to  t'ne  contractor  for  improved  performance.  However,  the  "assurance, 
warranty,"  whicli  is  now  mandated  by  10  DSC  2A03,  invokes  penalties  lor 
the  contractor  on  failure  to  meet  contract  specifications.  This  is  in 
stark  contrast  to  the  de  facto  penalty  the  Government  paid  when,  prior 
to  the  law,  a  weapon  system  did  not  meet  contract  specifications. 

The  "incentive  warranty"  is  not  mandated  by  law  and  provides  tlio 
contractor  incentives  to  exceed  minimum  contract  specifications  for 
design,  quality  or  performance.  Incentive  warranties  are  structured  so 
that  risks  of  failing  to  achieve  minimum  criteria,  combined  with  the 
improved  profit  potential  for  exceeding  mlnimums,  will  motivate 
contractors  to  work  toward  exceeding  minimura  values.  (1:3-2) 

Tl\e  distinction  between  assurance  and  incentive  warranties  is 
exemplified  in  the  following  example.  A  hypothetical  warranted 
equipment  item  has  a  required  fielded  Mean  Time  Between  Failure  (MTBF) 
of  1000  hours  and  Is  expected  to  operate  a  total  of  200,000  hours  during 
the  warranty  period.  Therefore,  to  satisfy  the  warranty  requirement,  wo 


II 


sj/  the  expected  number  of  failures  is  200,000/1,000  which  equals  200, 
i.e.  ,  tile  Item  must  operate  for  a  total  of  200,000  hours  with  a  MTKF  ol 
11)00  iiours  and  not  more  than  200  failures. 

To  illustrate  the  concept  of  the  "assurance  warranty,"  we  state 
the  terms  of  the  contract  so  that  all  failures  exceeding  200  which  occur 
during  the  warranty  period  must  be  repaired  by  the  contractor  at  no 
additional  cost  to  the  Government.  (1:3-2)  In  addition,  the  EPR  of  a 
1000  hour  MTBF  must  be  met  or  the  contractor  Incurs  a  penalty  which  may 
involve  repair,  replacement,  or  redesign  and  retrofit,  at  no  additional 
cost  to  the  Government.  In  this  example,  the  contractor  does  not 
riu’.lize  a  profit  margin  increase  by  exceeding  a  1000  hour  MTBF.  (1:3-2) 
He  oould,  however,  increase  his  profit  by  reducing  the  repairs  he  makes 
under  the  contract. 

in  our  second  example,  the  contractor  of  the  same  equipment  is 
to  provide  depot  repair  service  at  fixed  contract  priced  over  the  period 
ol  the  warranty.  (In  both  examples  the  warranty  period  is  the  same.) 

Ttie  contractor  recognizes  the  fixed  price  means  if  lie  can  reduce 
failures  he  will  Increase  profit  by  having  fewer  repairs  to  make.  This 
motivates  the  contractor  to  invest  In  design,  production,  and  quality 
assur.incu  to  reduce  the  number  of  future  failures.  (1:3-2)  This  type  ol 
warranty  is  called  a  reliability  improvement  warranty  (RIW)  because  of 
its  incent ivlzlng  features.  There  is  some  point  beyond  which  the 
contractor  may  not  wish  to  go  In  seeking  improvements  because  of  the 
risk  associated  with  the  extra  expense  and  the  attendant  diminishing 
ret  urns  . 
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Achieved  MTBf' 

Figure  1 

Contractor  Profit  -  Assurance  Versus  IncentLv(;  Warranty  (1:3-3) 

Figure  1  depicts  the  relationship  between  profit  and  level  of 
MTBF  achieved.  The  contractor  will  lose  profit  with  both  assurance  and 
Incentive  warranties  if  MTBF  is  less  than  1000  wliere  X  represents  the 
decrease  in  MTBF  from  1000  hours  "covered"  by  the  warr.inty  prufU/rlsk 
dollars  in  the  contract  price.  Conversely,  tlie  contractor  will  increase 
profit  with  the  Incentive  warranty  If  he  exceeds  die  1000  hour  MTBF. 

The  contractor  can  make  no  more  than  the  expected  profit  witli  the 
assurance  warranty  whereas  he  can  theoretically  make  substantial 
additional  profit  In  the  incentive  warranty.  The  only  costs  he  would 
Incur  with  MTBF  well  above  tnininum  values,  are  those  associated  wltti 
warranty  administration.  Table  2  provides  additional  clarification  of 
the  differences  between  assurance  and  incentive  warranties. 
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COMPARISON 

TABLE  2 

OF  ASSURANCE  AND  INCENTIVE  T 

YPES  Of  WARRANTIES  (l:T-4) 

Factor 

Assurance  Warranty 

Incentive  Warranty 

Basic  Intent 

Meet  mininun  performance 
and  R4M  Levels. 

Exceed  minimum  levels. 

Warranty  Price 

Expected  to  be  minimal, 
from  0  up  to  1  or  2 
percent  per  year  of 
hardware  price. 

May  be  significant,  up  to  7 
or  8  percent  per  year  of 
hardware  price. 

Warranty 

Limited  —  generally 

Can  be  extensive  —  3  or 

Duration 

1  year  or  lees. 

more  years. 

Technology 

Warranted  item  is  well 

Warranted  item  pushes  SOA, 

F  actora 

within  state  of  the  art 
(SOA),  or  SOA  is  ao 
severely  "pushed"  that 
only  limited  warranty 
protection  is  realistic. 

BO  there  is  need  to  protect 
against  failure  and  there 
is  opportunity  for  growth. 

Contractor 

Contractor  has  limited 
opportunity  to  control 
and  improve  performance 
prior  to  and  during 
warranty . 

Contractor  has  significant 
opportunity  to  control  and 
improve  performance. 

Competition 

Should  not  reduce 
future  competitive 
climate. 

May  signs ficsMiiy  reduce 
competitive  climate. 

Administration 

Generally  not  a  severe 
burden. 

May  require  complex 
orocedurea . 

Warrant les  Defined 

A  military  warranty  as  defined  by  the  Federal  Acquisition 
Rci',11 1  at  ion  (FAR)  subpart  ‘46.701  is  "a  promise  or  affirmation  given  by  a 
contractor  to  the  government  regarding  the  nature,  usefulness,  or 
condition  of  the  supplies  or  performance  of  services  furnished  under 
contract."  (6:i0)  This  definition  Is  both  broad  and  vague  and 
consequently  is  of  little  use  in  understanding  military  warranties. 
During  the  research  tor  this  paper,  the  author  found  a  disturbing  lack 
of  consensus  among  knowledgeable  people  on  just  what  is  represented  by  a 
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military  warranty.  Frequently  people  who  were  involved  with  the  weapon 
system  and  In  some  cases  the  administration  of  warranties  had  an 
incomplete  or  hazy  understanding  of  the  warranty  process.  (6:5)  A  1987 
Rand  study  found  workers  and  officials  involved  In  warranties  did  not 
agree  on  objectives  of  warranties,  how  Incentives  of  warranties  were 
supposed  to  work,  or  on  criteria  for  the  ultimate  evaluation  of  warranty 
or  program  performance.  (6:5) 

There  appear  to  be  several  reasons  for  this.  Clear  concise 
guidance  is  not  yet  available  at  all  levels.  Equally  Important  is  that 
people  involved  with  the  warranty  process  do  not  communicate  etfectlvely 
on  the  Subject  ut  warranties.  This  is  due  both  to  issoclatiun  witli 
commercial  warranties  and  vague  definitions  which  result  in  differing 
interpretations  of  wliat  a  military  warranty  represents.  We  sliould 
therefore  clarify  both  points,  beginning  with  t  lie  distinction  between 
commercial  and  military  warranties  and  subsequently  expanding  the 
general  definition  of  a  warranty. 

Although  the  Air  Force  buys  some  products  which,  like  commercial 
products,  have  very  low  risk,  the  majority  ot  military  weapon  systems  are 
complex  and  involve  much  higher  levels  of  risk.  While  low-risk  systems 
may  be  well  suited  to  commercial  warranties,  the  higher  risk  systems  are 
incompatible  with  commercial  warranties  for  the  tollowlng  reasons; 

1)  Complex  systems  with  attendant  higher  levels  of  risk  rau;.. 
have  warranties  specifically  tailored  to  the  weapon  system  to  account 
for  the  way  the  military  uses  the  system.  Tills  tailoring  Involves 
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cotiL  r.ict  ual  language  which  differs  from  that  found  in  commercial 
warrant  ii‘s  . 

2)  The  acquisition  of  major  military  weapon  systems  involves 
tight  DOD  service  control  and  supervision  over  product  development.  The 
cont r.ie t or  therefore  is  often  not  in  a  position  to  assume  full 
responsibility  for  tlie  design. 

2)  The  fundamental  organization  of  the  Air  Force  acquisition 
system  results  In  weapon  system  production  start  occurring  before  R&M 
(warranty)  testing  and  validation  can  be  completed.  (6:3) 

The  purpose  of  a  commercial  warranty  Is  to  limit  the  seller's 
obligations  to  tite  buyer  ratlier  tlian  protect  the  buyer*,  as  such,  tltese 
warrant  i'!S  are  narrowly  focused  on  specific  terms.  The  most  important 
conditions  of  the  warranty  ar<.'  established  by  the  seller  and  are  not 
negotiated  wltli  the  buyer  as  is  done  with  military  warranties.  The 
aui 'jnomy  of  tile  manufacturer  in  commercial  endeavors  contrasts  sliarply 
with  a  defense  acquisition  in  which  government  engineers  establish 
design  par.imeters,  life  expectancy  requirements,  technical  performance, 
and  reliability  requirements.  (9:11)  In  those  cases  where  the  design 
spec  i  i  icat ions  ,  technical  performance,  or  reliability  criteria  liave  not 
been  proven  in  previously  built  systems,  risk,  is  introduced  as  a 
f-inctiun  of  uncertainty.  (9:11)  Therein  He  the  major  differences 
between  Llie  cotnmi’ n  i  a  I  and  military  warranty  environments. 

The  di'gree  of  risk  associated  with  a  weapon  system  acquisition 
is  ,1  function  of  the  level  of  technology  involved,  the  urgency  of  tlie 
production  schedule,  and  the  level  of  performance  being  sought.  Risk  is 
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an  inherent  part  of  weapon  sytceai  acquisition  which  can  be  nlnlTui  • 
but  not  eliminated,  with  good  aa^ag^nent .  The  warranty  transfiirs  risk 

j 

from  the  Government  to  the  priiae  contractor.  The  transfer  or  Sharing  of 

I 

risk  is  a  fundamental  c))arscceriStl(^  of  warranties.  (6:19)  Th«  warranty 
clearly  is  not  undertaken  without  risk  to  both  the  governiaent  and  the 

I 

contractor.  This  risk  can  be  altlgated  by  appropriate  acquisition  phase 
activities  whicli  must  include  precise  tailoring  of  warranty  contractual 
language.  (1:3-14)  A  1986  ARINC  study  showed  that  when  the  warranty  was 
well  planned  and  Integrated  Into  the  weapon  system  acquisition,  there 
was  no  Instance  where  the  warranty  seriously  disrupted  system 
deployment  or  threatened  the  reliability  of  tin:  contractor.  Therefore, 
it  is  clear  that  despite  some  problems,  there  is  ample  evidence  that 
workable  warranties  can  be  obtained  which  benefit  botli  tlie  CovernmeiU 
and  the  contractor.  The  Government  takes  the  position  that  the  penalty 
or  incentive  features  of  the  warranty  will  ensure  product  performance 
requirements  are  met,  while  the  contractor  believes  the  warranty  money 
paid  will  be  retained  as  profit.  (1:3-14) 

In  the  presence  of  sound  pricing  strategies,  good  quality  and 
performance  can  yield  a  positive  outcome  for  both  parties.  A 
constructive  coalition  between  the  Government  and  the  contractor  is 
needed.  This  "win-win"  strategy  is  achievable  in  the  absence  of 
unacceptable  risk,  which  experience  has  proven  would  flaw  the 
acqui.sition  strategy  with  or  without  the  warranty.  The  risk  assoclati*d 
witli  the  warranty  process  can  be  minimized  by  Including  the  warranty  as 
a  part  of  the  total  acquisition  strategy.  Criteria  for  selecting  the 
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d j-pr u pr i d t e  lorm  of  warranty  (assurance,  incentive  or  combination)  must 


bi-  developed  and  the  acquisition  strategy  must  address  the  elements  ol 
risk..  The  Air  Force  Product  Performance  Agreement  Cecter  currently  has 
a  computer-based  decision  support  system  which  is  well  suited  to  this 
and  other  aspects  of  warranty  development.  Finally,  a  warranty  cost 
bene; It  .inalysis  must  be  performed.  (1:3-1A)  Tables  3  and  U  list 
possihli  risks  inv<<lued  and  recommendations  for  developing  warranties. 

( 1 ; 3-. s  ; 
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TABLE  i  j 

WRRAtyTY  RISKS  I 

1 

f  actor 

1 

Rjiak  1 

1 

charactcriat ic 
AdOresaed  Under 

War  runty 

1 

The  "wrotig"  characteristic  may  be  selected,  thereby  ( 

focusing  effort  incorrectly. 

Price 

It  is  difficult  to  estimate  expected  field  perform¬ 
ance,  which  is  a  basic  measure  for  realistic  pricing. 

Operat lonal  f  actors 

Field  stresses  nay  be  difFicult  to  estimate,  because 
oF  many  unforeseen  circumstances. 

'■•e  1  f  “  jU  f fir  lency 

Contractor  repair,  if  part  of  the  warranty,  can 
reduce  military  self-sufficiency  for  wartime- 
critical  items. 

Fquipi^ent  Ocsiqo 

Contractor  may  design  equipment  more  suitable  for 
meeting  the  warranty  coairaitmant  than  for  meeting  the 
military  maintenance  environment. 

I  raf'b  1 1  ion 

If  required,  transition  from  contractor  maintenance 
to  military  maintenance  can  introduce  serious 
administrative  and  logistics  problema. 

Adniniatrative 

Coniple»ity 

Procurement  and  logistics  procedures  may  have  to 
be  developed  to  implement  the  warranty  effectively. 
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RECOMCNOATIONS  rOR  ^(MRANTY  DEVCLOP^CNI 


Od 


Do  involve  the  contractor,  liter,  eiMort  agency,  tefense  Contract 
Adn.nistration  Services  (OCAS),  ena  other  affected  functional  element* 
in  ’he  planning  process. 

Do  onsider  lifa-rycla  coat  as  one  laaasure  for  evaluating  warranty 
alternatives . 

Do  simplify  time  meaaurament ,  tarmuiation,  and  price  adjuatment  to  the 
mavimum  extent  possible. 

Lio  check  and  doub  la -check  to  onaure  that  concepts,  terms,  and 
conditions  fire  clearly  and  fully  understood. 

Do  structure  terms  and  condltiona  bo  be  consistent  with  operations  and 
Support  procedures. 

Do  develop  adequate  back-up  approaches  if  the  warranty  cannot  be 
negotiated  or  implemented. 


Don't 


Don''  commit  the  cont -actor  to  warrant  elements  beyond  it.s  reasonable 
control . 

Don't  dilute  the  fixeu-prica  essence  of  a  warranty  essentially  to  a 
t ime-and-mater la Is  cjntrecf. 


Clearly  trom  t'le  above  discussion  tbi-rc  are  differences  in 
corameruial  and  railltary  warranties  which  must  nil  be  contused. 
Primarily,  the  environment  surrounding  the  uoramercial  product 
development  manufacturing  and  market  process  provides  t  tie  seller  with 
autonomy  wlilcti  does  not  exist  In  most  military  acquisitions.  Tlie 
products  developed  for  the  general  public  are  generally  much  less 
complex  and  the  sellei  tias  more  control  over  wliat  will  be  warranted, 
specific  cases  the  military  has  exacerbated  the  complexity  problem  by 
adding  technical  requirements  which  have  marginal  value  to  military 
capability  (goldplating),  but  which  significantly  Increase  cost  and 


risk. 


Finally,  t  ht*  risk,  involved  In  a  weapon  system  ac-quisi.ion  inost  bt 


m.iH.igrd  ihrougli  precise  tailoring  of  contiactual  language  spoeific  to 
the  system  In  question. 

The  remaining  Issue  In  tlie  detlnitlon  of  tlio  military  warranty 
coiuerns  Che  vague  way  In  which  It  Is  defined  by  tlie  rAR  subpari  40.7111. 
An  .ilternative  definition  is  proposed  which  brings  much  clearer  meaning 
CO  t!i,*  term  warranty. 

A  contract  between  the  Government  and  the  prime  contractor  which 
specifies  tlie  characteristics  warranted,  the  period  of  cr  verage  , 
respons f hi  I  f t tes  of  the  Government  and  the  prfme  contractor,  the 
remedies  available'  to  Che  Governmen'’  should  the  product  fall  to  meet 
contract  pruvlsiona  and  incentives  (If  any)  to  the  contractor  sliould 
the  product  exceed  contract  provisions.  The  contract  should  also 
speciiy  claim  procedures  and  such  provisions  as  .ost  arrangements 
lor  spares,  and  transportation.  (9:3) 

A  general  definition  similar  to  the  one  above  could  help  proiinite  better 

understanding  and  belter  communication  for  people  Involved  In  t',  e 

warranty  ptocess. 

Warranties:  A  Part  of  the  Acquisition  Process 
Appraising  wariantles  is  a  complex  underlaklng  at  best.  The 
wide  ariety  01  warranty  applications,  conditions  and  operational 
c  i  rcumsl  ances  require  very  specltlc  tailoring  of  each  warranty  to  tlie 


We  1  pun  system.  Warranties  are  perhaps  best  understood  by  distinguishing 
b*  t  en  toe  dlflereni  types  of  warranties  in  the  context  of  the 
acquisition  cycle.  Additionally,  since  warranties  bring  both  advantages 
and  disadvantages  to  the  acquisition  process,  they  are  more  cle.irly 
understood  wtieii  pre.sented  in  light  of  tlielr  contribution  to  a  variety  .)! 
weapon  systems.  Figure  2  provides  one  useful  framework  for  appraising 
military  warrant ies  . 
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Figure  2 

Depiction  ot  Military  Warranties  (o;M) 


Military  warranties  as  shown  in  Figure  2  can  be  viewed  as 
specification  </r  per  t  urmanre  guarantees.  The  1983  l.iw  requires  the 
contractor  to  design  and  build  the  weapon  system  according  to  the 
specifications  in  the  production  contract.  Those  specifications  are 
broken  out  into  two  specific  areas,  first  design  and  manul ac t ur 1 ng  and 
second  materials  and  workmanship.  Spec i t Icat 1 ons  warranties  are  an 
alternative  method  for  accomplishing  the  functions  ot  the 
"correct  ion-ot -defects"  (COD)  (.lause  and  the  "standard  inspection" 
cl.iuse  found  in  most  government  contracts.  (6:32)  Their  use  as  a 
warranty  however,  is  not  entirely  duplicitous;  they  serve  to  supplement 
such  clauses  when  tliey  define  the  time  limit  for  discovering  detects  and 
reduce  ttie  Inspection  requirements  now  pertormed  bv  the  Government. 
(6:32)  The  key  characteristic  ot  ,i  specification  warranty  lies  In  its 
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c  "at.  r  i  but  I  on  tt>  laollity  of  rat-asur'infiit  and/or  verit  lent  ton  .  Design  and 
tn.mii  I  .11  t  ur  Ing  requirements  can  usually  be  verified  by  a  one-tioe  process 
loiiiplet'cl  early  in  productini  with  piTi"dlc.  quality  audits  to  follow. 

The'  w.irranty  against  defects  in  materials  and  workmanship  is  directed  at 
ccntrolling  "latent  defects"  by  specifying  a  dlscijvery  period  whicli 
olten  runs  the  duration  of  the  warranty  on  "essential  performance 
r.-qu  i  reiiu'iit  s  . "  (1:2-4)  Both  types  of  specification  guarantees  have 
li  i s t "t  ii  1 1 1 y  boon  provided  for  through  standard  contractual  clauses 
otlii't  titan  warranty  clauses. 

I  he  performance  warranty  mandated  by  the  1985  law  potentially 
oll'  ts  the  greati'st  Improvement  t"  w.-ap -n  system  acquisition.  The 
perl otmant e  warranty  provides  an  assurance  to  the  Government  that  tlie 
W'lpi.n  svt.tera  will  provide  spec  it  led  levfl.s  of  performance  whfle  the 
system  Is  In  ordinary  use.  (6:3t!  The  term  "ordinary  use" 
d  i  I  1  ei  eiit  tales  a  perlormance  warr.inty  irom  other  forms  ol  acquisition 
C'liur.uis.  (6;  32)  Moreover,  this  is  the  area  of  weapon  system 
atqui'iition  mo.sc  atiected  by  the  19B5  .  ongressional  warranty  mandate. 

Thi'  pcriermance  warranty  afins  at  the  heart  of  the  warranty  Issue,  the 
essenil.al  performance  requirements  (fcPK's)  which  consist  of  the 
opcr.itiiu'  ca)ia  b  i  1 1 1  ios  and  m.a  Intenani  e  and  reliability  characteristics 
ol  the  ui  ip.in  system.  These  gPR'.s  are  specifically  linked  to  the 
s',  stem's  capability  t  .>  perlorm  its  military  mission  as  determined  by  the 
‘h-i  rct.iry  ol  Oeteuhe.  The  "perlormance"  clause  represents  a  major 
ch  ni/.e  in  .uquisition  di>pr‘>ach  by  extending  the  contractor's  liability 


ini  '  Lla-  arr-na  ut  performance,  including  reliability  and  maintainability 
(KiM).  (1:2-5) 

I'rad  i  1  1  ■  ai  1 1  appi  D.iclu's  to  acqui.'.i  t  ion  have  always  included  cost, 
scaedulo  ind  ;it  r  1  ari:iance  as  the  major  determinants  of  success  or  failure 
ir.  1  -lajor  weapon  s/slem  program.  The  inclusion  of  R&M  on  a  co-eq<|al 
bsMs  tb  1  whi.l.’l,  'uw  approach  which  focuses  on  a  category  of 
pt r 1 1.  nnani  e  not  previously  Considered  worth  pursuing.  Three 
dt  VC  :  .pnents  li.avc  .iltcn  d  tliis  view.  The  iirst  is  the  rising  cost  oi 
wc.ipoo  s'-stems,  the  Second  is  tlie  need  tor  a  reliable  and  maintainable 
IC'T.D.it  ct'ectivo)  wi.vipon  systi.m  cost  notwithstanding,  and  the  third  is 
t  e.  ha  ,  log  tc<i  1  .idv.inres  in  cuRiput  e  r -aided  design  .uid  manufacturing  which 
make  improved  ai  ii  i  evab  le  . 

i'lie  pc r  1  ^ ' r mane e  w.arranty  tucuscs  on  the  KiKs  of  the  lielded 
weapon  s^.stera.  ihilikc  spec  i  1  icat  ion  warranties,  periormance  warrai;tie.s 
.arc  mandated  only  in  "mature  production  lots,”  that  Is,  those  produced 
after  tiic  first  ime-teiit  li  oi  the  total  production  or  -liter  the  initi.il 
pr  iducticjii  qu.incity,  whichever  is  less.  The  aspect  of  the  performanci 
warr.iiity  cnat  is  similar  to  the  spec  i  i  i  ca  1 1  on  warranty  and  that  is 
'V.perat  if-na  1  or  iuncti',nal  performance,"  which  like  specification 
c ha r ac t e r i s t ic s  ,  can  typically  be  validated  during  such  events  as 
development  tests,  initial  operational  tests,  -ir  acceptance  tests  upon 
delivery.  This  le.ives  only  the  H&M  characteristics  ot  the  weapon  system 
whi;li  ..innoL  he  v.ilidited  in  t h«'  early  stages  ot  production.  It  is 
precisely  lliese  c  liarac  ter  is  t  ics  upon  which  performance  warranties 
mandated  in  the  1U85  l.iw  may  have  Che  most  slgnitUant  impact. 


Kunclional  perl ormance ,  which  can  typically  be  validated  durinp 
di  vi  l.ipiaent  testb,  or  other  validacio  i  tests  at  or  before  delivery,  doea 
not  befwiit  equally  Iron;  warranti>'S  because  such  perlormance  has 
typically  been  covered  in  other  kindj  ol  contractual  languaj^e  . 
Reliability  and  maintainability  are  cnique  in  that  both  reliability  and 
maintainability  bear  a  relationship  to  combat  el t ec t i veness  which  can 
only  be  validated  while  the  weapon  system  Is  llelded  and  operated  under 
routine  military  conditions  involving  Air  Force  organic  (Air  Force  "Blue 
Suit"  Ftrsonnel)  support  systems  rath<  r  than  contractor  support.  A 
stud^.  performed  by  the  Rand  Corporatiin  indicated  warranties  are 
possibly  the  only  method  lor  ensuring  the  contractor  meets  the  K&M 
spec i f ic.it ions  ol  the  contract.  (b:33)  This  condition  exists  In 
contrast  to  Interim  contractor  support  (ICS)  which  is  often  used  during 
the  early  pha.se.s  of  production  (and  occasionally  much  longer)  to  support 
tiie  Weapon  system  until  the  Air  Force  has  enough  trained  and  experienced 
personnel  to  support  the  new  system  organic. il ly . 

Thtre  are  several  examples  ot  successtul  Air  Force  warranty 
approaches  already  on  record.  Two  ot  the  better  examples  are  presented 
by  the  F-16  RIW  and  the  C-l7  reliability  and  maintainability 
demons t r a t 1  on .  (  i:i)  Both  ( tiese  weapons  system  have  warranties  whin 
are  speeiflc  and  carefully  Ihouglit  out  for  tlie  benefit  of  governmenl. 

The  warranty  concepts  are  integrated  into  the  weapon  system  program 
St  rategy  . 

The  C-17  program  includes  a  requirement  tor  demonstrations  >1 
system  reliability  and  maintalnabi llty  after  delivery.  (3:3)  Among  the 
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more  innovative  aspects  of  the  C-17  warranty  Is  the  requirement  for  the 
Initial  Operation  Capability  (IOC)  coaplement  of  production  aircraft  to 
meet  pre-det ined  performance  criteria  durinp,  an  Operational  Readiness 
Evaluation  (ORE)  conducted  soon  after  delivery  of  the  Initial  complement 
of  aircraft.  (3:5) 

A  study  of  Reliability  Improvement  Warranties  completed  at  the 
Air  Force  Acquisition  Logistics  Center  (AfALC)  assessed  eight  programs 
wtiich  used  Che  RIW. 

The  elglit  programs  are  listed  below: 

Klystron  Electron  Tube  Sep  7S  -  Sep  79 

.A,N/AkN  118  TACAN  Dec  7  3  -  Apr  82 

AVU  -  8C/A  Airspeed  Indicator  Apr  76  -  Apr  81 

Omega  Navigation  System  Apr  76  ~  Nov  82 

Carousel  Inertial  Navigation  System  (INS)  Apr  77  -  Apr  81 

F-16  Avionics  Jan  79  -  Jan  83 

A-IO  Inertial  Navigation  Unit  (INU)  Dec  80  -  Dec  85 

ALCM  Inertial  Navigation  Element  (INE)  Nov  81  -  Nov  86 

Five  of  the  eight  programs  were  assessed  as  moderately  cost 
effective  based  on  in.iiysls  of  all  available  data  In  this  study  and 
others,  i  iie  F-16  KIW  is  consistently  cited  as  an  eitective  and 
successful  warranty  code.  The  non-cost  effective  programs  were  the 
Klystron  F.lectron  Tube,  Omega  Navigation  System  and  the  Airspeed 
Indicator.  The  benefits  included  temporary  transfer  of  risk  to  the 
production  con t rac t or ( s  )  for  fielded  reliability  of  the  equipment, 
deferred  Government  investment  in  maintenance  resources,  and  better  R&M 
than  could  have  been  achieved  without  such  a  wairanty.  All  eight 
programs  were  plagued  with  management  and  administration  problems  which 
require  correction.  Typically,  warranties  were  voided  by  using 
organizations  tlirough  poor  knowledge  and  Ineffective  communication. 


'!'•  "i'll  iliis  was  m.iii  i  fest  »’d  In  what  should  liave  been  no-cost 

(  ID- 1  n.  .  r  1  Ilk;  <  |)ri>i>osals  (ECPs)  erroneously  charged  against  the 

‘■'M.ci;.  II  (ii  Dei  i  c  i  enc  les  (COD)  clause.  Inadequate  provisions  for 
‘■N.i-.  .ive  tum-ver  1 1  ied  tai  lures,  and  configuration  control  pcobleras 
■e  .ui  iat.d  with  large  numbers  of  design  changes.  Administration 
i'l  bleiii,  were  shown  to  reduce  the  effectiveness  of  the  RIW  in  each  ot 
tl'c  eighi.  prugr.iiiis  ex.imined.  (11:3-5)  Clearly  the  problems  associated 
with  171,111. iging  .ind  .idnil nlst er ing  warranties  have  detracted  from  their 
et 1 ec i I vi ness  as  1  tool  for  Improving  the  acquisition  process  and 
nil  iin.it  I  I,  the  ctimbat  effectiveness  of  weapon  systems. 


■Ill  it. ary  wirr.intlos  in  general  and  more  specifically  performance 
t.issur.m.  .  )  warranties  have  a  definite  relationship  to  R4M  and  therefori.- 
l<i  I  ■  nh.'U  iftecctve  weap^^a  oystems.  This  paper  gives  exceptional  weight 
to  till'  s.nerglstlc  role  ol  warranties  linking  RiM  to  an  acquisition 
process  limed  at  rell.ible  combat  effective  weapon  systems  for  optimum 

k  1  '  N  t  . 


Kellabtllty  drives  how  long  a  system  will  operate  without  repair 
wliil.'  1,1,1  i  in  a  1  nahi  I  i  t  y  retlects  the  speed  and  ease  of  returning  the 
systtri  i,i  operational  status  -  the  combination  RiM  translates  into 
iiun.iccd  comb.n  ef  1  er  t  i  veness  or  warfighting  capability  at  lower  cost 
an, I  ri  (he  I  d  m.iiipowcr.  In  the  past  When  compared  wltli  cost,  schedule  and 
opir.ition.il  (  f  uiHlion.i  I  )  i>erl  ormance  ,  R&M  considerations  have  been  given 
Inwri  irioritles.  In  the  words  of  General  Larry  Welch,  Chief  of  Staff, 
('S\[,  "it’s  past  time  now  to  correct  that  situation."  (8)  Reliability 


26 


aniJ  maiiualnabllity  have  riafn  to  )  roalnence  In  ilie  acquisition  process 
and  now  stand  as  the  highest  rankli  g  factor  among  the  traditional  >  >)st, 
schedule  and  perforMnee  parsaeturi  .  (8)  Perl oreianco  warranrles 
according  to  Rand  appear  beat  suit* d  to  assure  R&M  goals  are  met  lor  new 
weapon  systems.  (6:67)  The  Air  Foffce  acquisition  system  has  typically 


been  successful  In  achieving  acceptjjable  levels  of  funi  tlonal  perlurmance 
through  standard  Inspection  and  testing  contract  clauses.  However,  KfuM 
has  frequently  failed  to  meet  expectations  and  left  the  Air  Korea-  with 
only  expensive  alternatives  to  attain  acceptable  R&M  levels.  General 
Welch's  comments  reflect  Air  Force  recognition  and  acceptam  i-  that 
combat  effectiveness  can  be  maximized  only  when  the  proper  balaiuc  has 
been  achieved  between  functional  performance  and  R&M .  The  re  lai 1 onsh 1 p 
between  functional  performance,  R&M  (availability),*  and  comhat 
effectiveness  is  shown  in  a  1987  Rand  study  on  w.srraiii  Its .  In  Klgtiic  i 
below,  devised  by  Rand,  the  vertical  dimension  represents  a  measure  oi 
functional  performance  for  a  hypothetical  weapon;  and  the  liorlzonl.il 
dimension  represents  some  composite  measure  ot  Its  av.ill.ib1  1 1  (  y  (H&M). 
Both  types  of  performance  contribute  to  the  combat  el  I  eci  1  vemss  ot  i  hi 
weapon  system,  and  each  can  be  traded  off  to  some  extent  against  itie 
other.  For  example,  an  attack  aircraft  needs  both  speed  and 
availability  to  be  effective,  and  the  lack  of  speed  on  a  particular  typo 
of  aircraft  can  be  offset  at  least  somewhat  by  Increased  reliability  or 


*The  term  R&M,  meaning  reliability  and  maintainability,  is  ollen 
used  Interchangeably  with  availability.  For  purposes  of  discussion  R(»M 
constitutes  a  major  part  of  availability  because  a  weapon  wiilcti  Is  botti 
higtily  reliable  and  maintainable  wl||.l  be  available  tor  use. 


m.1 1  nt..i  I  nab  i  1  i  ty  ,  which  enables  more  aircraft  to  be  in  combat  at  a  given 


lime.  Similarly,  to  be  effective,  ICBMs  require  both  accuracy  and 
•  iva  liability  (  R^M)  . 


Figure  3 

Tradeoffs  Between  Functional  Performance  and  Availability 
(R&M)  in  a  Hypothetical  Weapon  (6:69) 

The  curves  Kj,  E^,  and  E^,  in  Figure  3  represent  increasing 
levels  of  combat  effectiveness  at  different  combinations  of  functional 
pe r f  ■  i  rmance  and  ava i 1 ab  i  1  i  t y .  The  BB  line  represents  the  cost 
loiistraint  for  the  weapon;  only  combinations  of  functional  performance 
(F)  and  availability  (A)  on  or  to  the  left  of  this  line  are  permissible 
within  cost.  The  point  at  F*  and  A*  then  represents  the  highest  level 
ot  comliat  effectiveness  available  within  the  cost  constraints.  (6:70) 
Typically  cost,  schedule,  and  functional  performance  reflect 
reiliiy  to  the  program  manager  and  hence  have  historically  been  the 
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bench  marks  of  success.  Recent  thliiklng  which  has  made  R&M  c<)«-equ.il 
with  functional  performance  fjna  alcpred  the  balance  of  these  ctiterla. 
This  Is  because  experience  has  shown  that  the  most  advan<-ed  fuactlon.il 
performance  cannot  compensatm  for  p|>ot  R&M .  Let  us  imagine  fof  example 
a  liyputhet  ical  weapon  system  iwhich  |.8  so  unreliable  It  require*  51' 


percent  more  of  them  to  do  the  mission.  Similarly,  imagine  malntenaiu'e 
time  (down  time)  of  50  percent  greater  than  was  expected  to  produce 
enough  weapon  systems  to  perform  the  mission.  In  both  cases  required 
aval  l.ibi  1  ily  can  only  be  achieved  through  extraordinary  measures  whiih 
involve  exceptional  expense,  such  as  more  weapon  systems  or  mme 
manpower  and  spares.  At  this  point  it  becomes  clear  that  poor  KfcM  can 
outweigh  any  high-tech  advantages  which  produi-e  even  the  iiio.st 
exceptional  levels  of  functional  performance.  Conversely,  as  K&M  .ire 
improved  we  need  fewer  weapons  and  less  expensive  resources  to  achieve 
desired  availability,  and  with  it  combat  ef t ec t t veness . 

Because  of  the  exceptional  Iraporiance  of  K&M  to  the  acquisition 

of  new  weapon  systems  and  the  modification  ot  old  weapon  systems, 

warrantit's  should  be  structured  to  reinforce  llie  eftori  underway  lo 

integrate  R&M  totally  Into  the  weapon  system  acquisition  proiess .  In 

the  words  ot  General  Welch,  "the  future  operational  el f ect 1 veiu'ss  oi  oui 

weapon  systems  will  be  strongly  driven  by  how  well  we  integrate 

Reliability  and  Maintainability  into  the  design  process."  The 

"performance  warranty"  provides  the  acqulsit'.on  and  logistics 

communities  with  a  statutory  tool  t*  leverage  RiM  provisions  through 

constructive  contractual  language.  'The  process  of  developing  the 

* 
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spiM  i  I  ii  s  oi  w  irranty  language  is  very  complex  and  Involves  many 
I’l.iyei.s.  The  process  is  beyond  the  scope  of  this  paper  but  is  covered 
in  (ii't.iil  In  till'  Warranty  liandbouic  listed  as  reference  1  to  this  paper. 

Till-  .stale  of  the  .irt  technology  which  exists  today  has  provided  the 
tei.hniral  basis  [or  significant  RAM  Improvements  as  targets  or  goals  for 
di  ve li. ping  military  warranty  clauses  of  weapon  system  contracts. 

Kxamples  of  tills  technology  are  abundant  In  today's  hlgh- 
i e,  hoe  l.igv  Air  Kocce.  The  F-16  uses  over  260  technical  orders  which  are 
lonp. ,  cumbersome,  and  slow  to  use  at  best.  (8)  An  automated  system  is 
under  development  which  would  t’se  the  technician's  job  by  facilitating 
latter,  e.isier  access  to  the  technical  data  required  to  repair  the 
airrrait.  (8)  The  time  and  money  savings  translates  to  Improved  main- 
taliiahlllty  and  Increased  combat  effectiveness.  A  similar  technical  data 
reieren'e  requirement  Is  easily  within  the  scope  of  contractual  warranty 
l.iugiiage  under  maintainability  provisions.  Similarly,  the  F-16  engine 
requires  an  oil  servicing  cart  and  two  people  to  service  oil  in  a  critical 
and  erriir  prone  time  and  manpower  intensive  operation.  (8)  A  small  error 
in  <il  1  servicing  can  induce  a  malfunction  requiring  an  engine  change. 
Future  tighter  aircraft  design  should  assure  a  less  critical  oil  level 
re<)u  1  renieiit  ,  and  routine  maintenance  which  can  be  performed  quickly  by 
one  I'erson  with  little  or  no  servicing  equipment.  Performance  (RAM) 
warranty  clauses  .are  ideal  for  such  requirements.  To  perform  mainte¬ 
nance  iin  the  F-lh  weapon  stores  panel,  45  minutes  are  required  Just  to 
gain  .aceess  to  the  panel.  Increasing  the  length  of  a  single  wire  bundle 
wovild  have  reduced  the  job  to  five  minutes.  (8)  Clearly,  although  this 
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is  a  design  problem,  the  maitnainAt|Lllcy  is  affected  and  properly 
structured  warranty  language  (redcajlgn  or  maintainability  clau4«)  would 
put  the  responsibility  on  tlia  contractor  to  correct  ilila.  The  1^16 
bore-sighting  procedure  (required  ti  establish  weapons  delivery  aci  uriu  y  ) 
required  two  people  using  special  t >ols  and  equipment  troin  six  to  eight 
hours.  This  situation  Is  exacerbated  by  the  requirement  to  use  a  tech¬ 
nician  with  "long  thin  arms"  to  reach  the  nearly  inaccessible  equl  piiieut  . 

The  ettect  ol  this  poor  design  in  a  combat  environment  Is 
obvious.  There  are  virtually  limitless  examples  ot  such  design 
incompatibilities.  Warranty  provisions  enlorclng  kiM  leatures  i an  havi 
a  positive  efiect  on  many  ot  the  problem  areas  utilch  proinpied  i  lie  Alt 
Force  to  seek  better  RiM  through  such  concepts  as  tlie  KlW  and  uitluiatelv 
prompted  Congress  to  pass  assurance  warranty  legislation.  In  today's 
increasingly  austere  environment,  turnaround  time,  alert  requt remeiii s , 
fewer  total  systems,  multiple  sortie  requirements  and  cost  prohibit 
diiiicult  to  maintain  or  unreliable  systems.  (»)  I’erl  ormance 
warranties,  If  developed  as  part  of  a  total  acuuisltlon  strategy,  have 
the  potential  for  Increasing  the  combat  effectiveness  ot  the  lewer 
weapon  systems  that  will  be  fielded  in  the  future. 

Unlike  defects  In  material  and  workmanship,  availability  (K&M) 
characteristics  of  a  weapon  system  typically  are  not  fully  demons  t  r.ah  1  >■ 
during  the  development  process.  Aspects  of  R&M  which  are  ana  1  y t  l c,.  1 1  y 
derived  without  thorough  testing  may  turn  .it  to  be  significantly  in 
error  thus  creating  a  situation  wheyeln  the  contractor  Is  Judged  not  to 
have  met  contract  specifications,  i^n  example  of  the  effect  ot  this  pro- 
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is  uvldfiic  In  Che  Na^fy's  F-14  aircraft  which  uses  a  radar 
spi-i  ilic'd  at  16(J()  hours  mean  tlo«  between  failure  (MTBF).  The  actual 


Ml  III'  u  hli'ved  was  94  t  lying  hours, 
f  r>'<|ucnt  1  y  lack  sufficient  Cline  for: 
1.  hir.u  t  ir  1  sties  .  Moreover,  ctieae  t' 


7:5)  Acquisition  prugraas 
complete  demonstration  of  K&M 
fests  often  demonstrate  Inherent  K&M 


undi'r  ‘MdeaL”  condiilona  or  using  interim  contractor  support  (ICS)  under 

I 

the  w.iLilitul  eye  ol  the  contractor  Jrather  than  typical  field  conditions. 

I 

(/:>.)  riif  017  warranty  is  structured  to  preclude  this  by  evaluating 
ki V  RNM  provisions  during  an  Operational  Readiness  Exercise  (ORE)  using 
Air  Kii >  ■  organic  support. 

Ihe  specifics  of  the  warranty  Include; 


(a)  a  warranty  of  contractual  specification  conformation,  design 
integration,  and  material  and  workmanship;  (b)  a  warranty  of  fleet 
reliability,  ma 1 nCa tnabi llty ,  and  availability;  (c)  a  warranty  for 
iho  Installation  of  parts;  and  (d)  a  warranty  of  design  information. 

The  remedies  tor  the  (a)  and  (b)  warranty  clauses  include 
colt fct Ion ,  repair,  rework,  replacement,  or  redesign;  for  (b)  in 
parti  vilar  this  Includes  changes  in  the  design  and  production 
procedures  tor  all  aircraft  in  production  or  still  to  be  produced 
and  retrofit  of  tliose  (up  to  16)  already  delivered;  for  (c)  It 
includes  reinstallation  and  the  assumption  of  the  parts  vendor's 
warranty;  and  tor  (d)  the  correction  of  the  information  and  the 
repair,  rework,  or  replacement  of  any  damage  It  caused. 

Defects  must  be  discovered  no  later  than  180  days  after  Initial 
operational  capability,  wlilch  is  defined  aa  ttie  delivery  of  12 
produc t lon-ronf Igured  aircraft  and  their  supporting  equipment  and 
data.  The  basis  for  the  incentive  fee  for  availability, 
re  1  I  I  ti  1 1 1 1 y ,  and  maintainability  achievement  will  be  a  highly 
structured  lO-day  mini-squadron  evaluation  that  Is  scheduled  to  lake 
ptaie-  in  tlie  early  1990s.  (6:72) 

The  relatively  short  time  since  the  1985  law  has  not  been 
adequite  to  assess  fhe  acquisitions  brought  on  board  under  its 
provisions.  Table  5  lists  selected  systems  warranted  under  the  1985 
1  aw  .  (  h  :  jf)  ) 

I 
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TABLE 


CHARACTERISTICS  OE  SELECTED  19BS  LAW  WAHRANl  lES  U,ibL) 


1 - - 

j 

Type  of  Warranty 

j 

i 

PerformaiK'e 

1 

1  Spec  if 1- 

Avail-  Rail- 

Haintaiii 

f  iiru' 

Ti(7iir)(j  and  5y:ite/n 

cation 

ability  ability 

ability 

1 1 1  >nal  1 1  y 

Signed  before  ESO 

SlNCliARS  Hirbornr  radio 

r 

1 

11 

Initial  Production 

f  100  engi.oe  (E-lS/F-16) 

r 

$ 

1) 

Avionics  4  alectroriics 

NAVSIAR  user  equipment 

F 

I) 

STD  PA  INU 

E 

1 

u 

STO  and  E-IS  RLG  INU 

E 

1 

[),L 

SCPS-i  protection  system 

f 

->  •) 

9 

9 

5CDAC  air  data  computer  | 

f 

9 

f 

MX  PeacpLeepor  ICBM 

Support  equipment 

r 

h 

Ops  support  equipment  | 

E 

1) 

Eollow-oi,  Production  I 

F-iS  (198S  buy) 

F 

9  ; 

/ 

TR-1/U-2H  aircraft 

F 

7  9 

9 

/ 

ACM-6SD  Maverick  missile 

t 

7  9 

MHU  196 

9  f 

> 

EWWS  update 

F 

9  9 

/ 

MX  Peacekeeper  ICBM 

Iturd-qenerat  ion  gyro 

F 

D 

[1 

Stage  )  and  ETQS 

f 

1 

IJ 

Stage  III 

F 

E.D 

Ordnance  initiation  system 

r 

U 

D  the  contractor  parforma  depot  maintenance  and  uaually  inruiB  some  penally  (money  in 
the  provision  of  spares)  if  turnaround  lime  targets  are  not  achieved. 

E  Engineering  redeaign  (often  inrlnding  reproduction,  re  ins t al 1  at  ion ,  and  the 

provision  of  interim  spares)  is  required  if  targeted  performance  in  nut  acliirved. 
E  Specification  warranty  (now  required  by  law)  (fix  or  replace). 

$  A  bonus  or  penalty,  dependent  on  per formeoce . 


Initial  assessracnt  s  arc  generally  posltlvi-,  eH|ircs.s  Ing  miLliiusiu 
for  tile  potential  of  assurance  warranties  to  make  significant 
contributions  to  the  combat  ef t eel Iveness  ol  future  major  ueapnn  sysltnn 
acquisitions;  there  are,  however,  some  iraportant  i  uncerns  .  New  w.irr.iniic« 
are  generally  more  lengthy.  Engines  and  certain  oilier  items  which  ui.hv 
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bf  pr'H  ured  Ui  annual  lots  liave  contracts  which  are  similar  to  but 
li’iD'.i  r  ih.in  those  written  beCore  the  1985  law.  (6:5?)  functional 
per.  irin.iucc  and  ova  1  labl  11 1 y  (RiM)  appear  Co  be  covort'd  under  tlie  same 
spec  1 1 ii  .u  Ions  and  "essential  performance  req jlremencs"  (ERRs)  appear  i( 
he  buried  In  m.t jnr  sections  of  docunents.  (6:,''7)  BoCli  Rand  and  the  liAO 
Indicate  warranties  have  been  written  wlilch  are  cot  explicit  on 
reniedi4's.  ( 6  t  58  )  (  5 :  30)  l're-1985  warranties  were  typically  written  In 

sly,uiiu.iut  d  ial!  wiilch  enabled  both  the  Covernment  and  the  contractor 
to  know  what  was  expected  It  objectives  were  not  aclileved.  Some  newi’f 
wa r r ant  t i*s  are  more  general,  leaving  perhaps  too  much  root,  for 
iht  er  prel  it  ton  .  (6:60) 

it  is  cle.ar  Inal  assneance  warranties  have  tlie  potential  to 
im'i'rovi  •  oitbat  e  if  ec  1 1  venesa  In  Our  weapon  systems  it  properly 
i  nt  iu;i  It  ed  into  tlie  acqiil.stt  Ion  process.  Warranties  used  to  enforce 
RiM  1  .in  bring  better  weapon  systems  to  the  Air  Force.  Tlie  Air  Force  vs 
still  in  I  he  e.irly  st.iges  of  le.irning  how  best  to  employ  warranties,  and 
borrowin,;  from  tin-  words  of  General  Welch,  It  Is  tine  now  to  do 


some  til  tog  about  that. 


CHAPTER  IV 


WARRANTY  ADMINISTRATION 
Air  Force  Formal  Guidance 

Since  the  Congress  passed  10  DSC  Section  ,  the  Air  Kori  e  has 

been  working  to  prepare  the  formal  written  gold, nice  needed  lo  iniegr.Ui- 
warranties  Into  tlie  acquisition  process.  Wlien  the  law  was  passe.-^  .is  a 
part  ot  the  Detense  Procurement  Reform  Act  of  198S,  the  Air  l-'nri  e  w.is 
already  in  the  warranty  business  and  had  established  the  Product 
Performance  Agreement  Center  (PPAC)  to  serve  as  a  lOc.iL  point  tor 
Warrant v-related  activities.  In  February  1985  PPAC  published  i he 
Prodoi.  t  Performance  Agreement  Decision  Support  handbook.,  designed  to 
assist  the  analyst  by  providing  a  framework  for  seleiilng,  analyzing  and 
structuring  product  performance  agreements,  (llril)  Wlii  le  itils 
pubiicatijn  Is  thorougli,  it  is  Intended  for  use  prim.irily  by  Llie 
contract  analyst.  During  April  1986,  Headquarters  Air  Force  published 
the  Warranty  Administration  Plan  to  establish  a  sy.siem  lor  acqul.slitou 
and  logistic  organization  to  track  and  administer  w.irrunlies  lor  iicided 
systems.  (4:1)  Ttie  guidance  provided  In  this  plan  was  exi epl  i ona  I  1  v 
general  and  vague  in  many  areas  reflecting  primarily  the  Air  i'orci  's 
lack  ot  knowledge  and  in  experience  with  the  new  assurance  warranties. 

On  20  October  1987  ,  Headquarters  .Air  Force  SAF/At)C  distributed  a  prluiid 
draft  copy  of  Air  Force  Regulation  (AFR)  800-47,  "Weapon  System 
Warrant ies ,"  for  final  review.  The  relatively  lengtliy  period  ol  time 
involved  in  finalizing  this  document  Is  attributable  to  the  wide  variety 
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>1  iipinl'ina  expressed  within  the  Alt  Force  acquisition  and  logistics 


unnun  1 1 i es . 


I  r. 

Will  le  ii  Is  nut  wlihl^  the  |cape  of  this  paper  to  Investig.iti 
ilii-se  views  completely,  It  it  worthlnotlng  that  one  of  the  major 


pruhlcms  the  Air  Force  has  wljlh  warranties  stems  from  the  lack  of 

i 

(  I'lismsus  on  numerous  warranty  ^related  issues,  some  of  which  are 

^  I 

I  uniinnent  .1 1  .  Fur  example,  the  definition  of  a  warranty  in  APR  800-47  Is 
so  (.oner  il  and  v.ij;ue  that  it  is  not  .useful  in  clarifying  the  concept  or 

I 

theory  of  a  warranty  as  it  applies  to  a  military  weapon  system.  Tliere 
is  great  (oncern  among  the  Air  Force  maintenance  community  about 
portions  of  tile  regulation  whlcti  require  data  collection  and  reports  by 
aircraft  mechanics.  (13:1)  Headquarters  Air  Force  LE-RD  has  expressed 
conierii  that  Air  Force  policy  should  require  "no-cost"  warranties  rather 
tlian  allow  a  contractor  to  price  a  warranty  which  may  ultimately  be  a 
liidden  maintenance  support  contract  rather  than  a  warranty.  In  their 
words,  "a  pricing  policy  based  on  minimum  number  of  random  or  predicted 
laf lures  turns  the  warranty  Into  an  interim  contractor  support 
agreement ."  Tlie  "no-cost"  concept  supports  the  theory  that  one  of  the 
fundamental  purposes  of  a  warranty  Is  to  shift  risk  from  the  Government 
to  till-  contractor  and  that  only  carefully  developed  pricing  strategies 
will  indemnity  tiie  government  against  cost  benefit  reversal.  (12:1-2) 

In  anothi  r  example,  tliere  is  concern  that  the  wording  of  APR  800-47 
related  to  "remedies"  appears  to  focus  on  contractor  repair/replaceraent 
with  inadequate  concern  for  the  "loss  of  combat  capability"  associated 
witli  failure  to  achieve  essential  performance  requirements.  (12:2) 


riie  formal  guidance  prepared  to  date,  while  It  outlines  the 
policies  and  requirements  in  regulatory  language,  does  not  do  enougli  to 
make  the  Incredible  complexity  at  the  weapon  system  warranty  issue  more 
understandable  and  workable  for  those  who  must  develop,  manage  and 
administer  warranties  for  the  Air  Force.  Moreover,  the  lack,  of 
consensus  on  fundamental  aspects  of  Air  Force  warranty  philosophy  is 
symptomatic  of  endemic  organlcational  problems.  Clearly  AFR  8UO-47 
should  be  reconciled  and  finalized  at  the  earliest  possible  time. 
Additional  steps  are  needed  to  ensure  a  more  thorough  understanding  ot 
the  Air  Force  warranty  program  at  all  applicable  levels. 

The  1987  Rand  study  on  warranties  indicated  a  need  for  policy 
guidance  improvements  in  five  Important  areas.  First,  DOD  should 
clarify  and  disseminate  to  warranty  project  personnel  the  posslbl lit les 
and  options  available  for  using  performance  warranties  to  increase  i he 
probability  of  actileving  specific  ^allabillty  goals.  Second,  tliere  is 
a  need  for  improved  evaluation  criteria  and  procedures  for  cost-benefit 
analyses.  (6:87)  This  author  found  during  several  interviews  with 
knowledgeable  people  that  cost-benefit  studies  are  receiving  only 
perfunctory  attention  in  most  cases.  The  reason  most  often  given  was 
lack  of  any  detailed  criteria  and  procedures.  It  is  worth  noting  that 
the  Warranty  Handbook  listed  as  a  reference  for  this  paper  contains 
substantial  specific  guidance  for  cost  benefit  studies  and  the  Air  Force 
PPAC  has  a  computerized  dial  up  program  designed  specifically  to  <ild 
with  cost  benefit  studies.  However,  neither  of  these  aids  are 
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c  i>tis idt’i  tni  policy  guidance,  t!iathc*r  rhAlr  use  depends  on  the 

I  f 

resouro't  uiness  of  warranty  i^ograo^  ptraonnel . 

A  third  area  cited  Involved'  the  need  for  policy  guidance  on 
walvern,  exclusions,  and  the  tailoring  of  warranties.  The  RAJ49  study 
found  lew  allowable  Secretary  of  Defense  waivers,  but  a  large  amount  of 
iin<(jcrdlnated  tailoring  of  irtdlvlduBl  warranties,  which  appeared  to  have 
tacit  approval  by  higher  authorities.  Guidance  is  needed  on  when 
seciiiid-f.i>iirce  producers  and  others  should  be  exempt  from  performance, 
but  not  specification,  warranties.  This  guidance  should  specify  what 
typo  u.irr.mtles  may  be  waived,  which  may  be  tailored,  and  which  apply  to 
•ill  ,u  <|u  i  s  It  tons .  ((>:f>7)  The  fourth  area  cited  deals  with  the  timing  ol 
ua f I  ant  i  cs  .  Policy  guidance  should  relate  the  weapon  system  program 
<ih)<  tlvcs  (and  iheretore  warranty  objectives)  to  roetliods  of  achieving 
those  objectives,  speclt Ically ,  the  timing  of  opportunities  and  tlie 
iiiceniives  available  during  the  different  phases  of  tlie  acquisition. 
(f';'i7)  Tlie  final  area  cited  involves  ttie  need  tor  policy  guidance  in 
(tie  area  of  risk  siiarfng.  Since  warranties  are  contracts,  tliey  can 
serve  to  jirovlde  structured  motivation  for  the  contractor  but  they 
cannot  alter  tlie  technical  uncertainties  and  risks  Involved  In  advanced 
weapon  development  and  acquisition.  Rand  maintains  the  warranties  serve 
as  .t  tool  for  man.iging  these  uncertainties  and  risks  but  that  In  major 
ventures  involving  significant  risk,  the  Government  must  continue  to 
Itear  a  snhstantlal  portion  of  the  risk.  (6:68) 

Ttiere  is  a  need  for  publlcsCions  and  training  for  personnel 
directly  involved  In  the  warranty  ptocesa.  The  Defense  Systems 

)8 


I 


Management  College  has  published  a  Warranty  liandbook  whlrh  covi-ru  the 
warranty  subject  in  significant  detail.  This  publication  warrants 
dissemination  throughout  the  Air  Force  communities  Involved  In 
warranties.  However,  this  publication  la  not  explicit  enough  by  It  sell; 
the  Air  Force  working  people  need  a  brief  sliiiple  educational  pamphlet 
which  lays  out  the  bastes  of  warranties.  Wlilie  these  bte)>b  are  being 
taken,  something  more  fundamental  ia  In  order.  The  Air  Force  must 
develop  a  consensus  on  fundamental  aspects  of  warranty  philosophy.  We 
must  clarify  more  precisely  where  and  how  warranties  tit  within  the  Air 
Force  acquisition  process,  and  organize  to  achieve  success  in  chla 
endeavor.  In  so  doing,  we  will  elevate  the  process  to  the  priority 
assigned  by  the  Chief  of  Staff.  That  Is  the  first  priority  in  the 
source  selection  process. 

Air  Force  Warranty  Program  Organlz.atlon 
The  Air  Force  Is  working  vigorously  to  develop  effective 
organizational  approaches  to  warranties.  Beginning  with  the  llrsi 
initiatives  In  the  1970'8,  the  Air  Force  has  used  warranties  in  an 
attempt  to  improve  product  reliability.  As  with  any  new  system,  tin-  Air 
Force  is  experiencing  certain  growing  pains  developing  a  curporate 
approach  to  warranties.  The  author's  research  indicates  one  ot  the  most 
fruitful  areas  for  change  may  be  In  the  organizational  or  structural 
approach  to  warranties  within  the  acquisition  system.  Depending  on  the 
complexity  of  the  acquisition  program  for  wlilcU  the  warranty  applies, 
the  procedures  and  organization  needed  to  administer  the  warranty  may 
vary  substantially.  Small  programs  with  low  technical  risk  may  involve 
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only  i  simple  warranty  where  •administration  la  confined  to  reviewing  a 

.1 

ctiockllst  to  enaurt-  the  Government  iiaii  no  taeke  to  perform  before 

tii'ldliiy,  the  weapon  system  and  concluding  with  some  simple  evaluations 

( 

.it  the  i  (inclusion  of  the  warranty.  Major  programs  such  as  the  C-17, 

K-IB,  and  Advanced  Tactica.'  lighter  require  much  more  complex  warranties 

I 

whlcii  may  Involve  incentive  iiroviBl|>nB  and  substantial  elements  of  risk. 
The  programs  Involve  large  coinplex  Government  and  contractor 
organizations  and  reijuire  very  subsiantial  resources  and  procedures  to 
ndmlnister.  Administrative  tasks  should  be  kept  to  a  minimum  when  the 
warranty  is  developed,  and  knowledgeable  logistics  and  user  personnel 
should  be  Intimately  Involved  in  the  warranty  development  to  ensure  it 
1  an  he  a.linlnl s I e red  and  will  be  an  effective  tool  tor  guaranteeing  a 
rellahic,  combat  eftectlve  weapon  system. 

Multiple  Interviews  within  the  acquisition  and  logistics 
communities  revealed  fundamental  problems  with  the  warranty  program. 
People  Working  at  various  levels  typically  lacked  a  tliorough 
understanding  of  warranties  and  warranty  concepts.  This  was  especially 
prevaUou  at  the  using  command  and  unit  level.  Technicians  and  managers 
iji  various  levels  described  warranty  losses  and  warranty  invalidations 
resulting  from  difficulty  in  determining  what  waa  warranted.  Poor 
training  appeared  to  be  the  culprit  in  moat  cases.  Knowledgeable  people 
associated  with  policy  making  are  concerned  about  the  avalanche  of 
warranty  administration  problems  about  to  occur  because  of  tlie  B-IB, 

B-J,  (,-17,  and  Advanced  Tactical  Fighter. 


The  GAO  report  on  wnrrantles,  published  July  19H7  Indicated 
warranties  might  be  difficult  to  administer  lor  the  toLluwlng  reaaoni; 

(1)  Warranties  were  not  always  clear  about  the  validation  of  warranted 
performance;  (2)  Warranties  did  not  always  specifically  state  contractor 
responsibilities  for  redesign;  (3)  Warranties  did  not  always  specliy  the 
effect  ot  storage  time  on  the  warranty  period;  (4)  Wanaiit  lea  did  not 
always  address  coverage  on  repaired  or  replaced  parts;  and  {‘)) 

Warranties  did  not  specifically  require  warranted  Items  to  be  marked  to 
aid  in  identification.  (5:31) 

The  warranty  program  is  organized  within  the  acquisition  system 

to  require  Che  program  manager  to  exercise  responsibility  lor 

integrating  warranties  into  the  acquisition  process  wlille  making 

Reliability  and  Maintainability  co-equal  partners  with  the  tiadlclunal 

cost  schedule  and  (functional)  performance.  Typically,  most  program 

offices  appear  to  need  help  with  the  development  Integration  and 

administration  ot  congresslonally-mandated  warranties  Into  a  ma )or 

A 

weapon  system  program.  According  to  a  report  produced  by  the  Air  force 
Product  Performance  Agreement  Center  (PPAC),  It  Is  a  complex  process 
involving  personnel  from  a  variety  of  functional  areas,  during  which  the 
appropriate  form  of  warranty  or  Product  Performance  Agreement  (PPA)  must 
be  selected,  tailored  to  match  program  objectives,  equlpineiii 
characteristics  and  operational  criteria,  analyzed  tor  coat -effect Ivenes 
and  finally  assessed  to  ensure  It  can  be  administered  and  enforced 
without  excessive  mission  capability  degradation.  (lb:l)  An  interview 
with  PPAC  staff  members  revealed  this  process  Is  not  done  with  equal 

(1 


siM'oess  in  all  program  offic^.  They  Indicated  although  PPAC  la  staffed 
and  orj^anlzed  to  assist  progijaa  offices,  they  must  await  a  request  for 


(15)  A  policy  cliauge  restructuring 
ktrengthen  the  contribution  of 


.iss  l  Ri  .Mice  bctori-  becoming  l(|Uolved 
this  .iriangenent  could  potentially 

.J 

warranties  wltliln  ttie  acquisition  process. 

In  a  letter  sent  by  the  Tactical  Air  Command  (TAC)  LG  to 
Headquarters  US  Air  Force,  SAF/AQC  On  10  June  1987,  potential  problems 
In  warranty  administration  were  higitlighted .  The  TAC  LG  forwarded 
comments  from  tlio  LGM  who  said: 


Warranties  should  not  be  an  administrative  burden  on  maintenance, 
supply,  transportation,  and  other  personnel  supporting  Che  weapon 
system.  The  way  some  Product  Performance  Agreements  (PPAs)  are 
currently  written  (e.g.,  F-lOO,  F-100-220  engine  warranties),  their 
administration  has  caused  a  tremendous  burden  on  the  field  that  is 
labor  Intensive.  For  example,  the  F-110  engine  has  approximately 
y.OUO  warranted  items.  AFLC  has  dictated  (lAW  T.O.  00-35D-54)  a 
wuranty  deficiency  report  will  be  submitted  on  every  warranted  item 
that  tails.  This  policy  will  place  a  tremendous  burden  on  field 
units  not  only  In  deficiency  report  generation,  but  also  the 
tracking  and  shipment  of  warranted  parts.  As  more  and  more 
warranted  weapon  systems  and  engines  enter  the  Air  Force  inventory, 
this  administrative  burden  will  continue  to  grow.  .  .  . 

The  personnel  responsible  for  the  PPAs  within  the  AFSC  System 
I’rogram  Offices  (SPOs)  need  to  be  more  sensitive  to  the  way 
warranties  are  written  and  how  they  will  affect  field  units.  SPO 
personnel  may  write  an  excellent  agreement  enforcing  contractor 
product  quality  lAW  the  contract  —  thus  saving  the  Air  Force 
millions  of  dollars,  but  the  PPA  may  not  be  cost  effective  if  it 
generates  a  labor  Intensive  warranty  administration  program. 

.  ■  .  Paris  identification  Ideas  have  ranged  from  bar  coding  and 
label  identification,  to  technical  order  listing.  Tracking  system 
ideas  have  also  varied,  but  currently  no  definitive  procedures  have 
been  decided  on  how  all  these  thousands  of  warranted  parts  will  be 
Identified  and  administratively  controlled. 

Warranted  administration  has  the  potential  to  devastate  field 
units  with  an  administrative  burden  well  beyond  their  current 
resources.  We  do  not  oppose  PPAs  on  our  weapon  systems,  but  Is  is 
time  lor  AFSC,  AFLC,  and  Alt  Staff  managers  to  realistically  review 
tlie  consequences  the  warranty  administration  program  is  having  on 
field  units.  (18)  , 


The  research  for  this  paper  revealed  Air  Force  operators 
(users),  malntalners ,  suppliers,  and  finally  contractors  do  not  speak  a 
common  language  where  warranties  are  concerned.  The  coordination 
process  which  must  include  all  these  dlaclpllnes  from  the  using  coniir.dnd , 
supporting  command  (AFLC)  and  impleisent ing  command  (ASD/ESD),  appears  to 
be  Ineffective  because  it  is  frequently  circumvented.  One  of  the  most 
common  complaints  heard  during  research  interviews  was  that  people  at 
various  levels  of  the  process  do  not  talk  to  eai  ti  other  on  import ani 
matters  which  should  have  been  coordinated.  The  result  la  warranty 
contract  language  which  cannot  be  effectively  and  efilclently 
administered  after  the  weapon  Is  fielded.  These  problems  ckIsi  alter 
program  management  responsibility  transfer  (FMRT)  at  both  tlie  suppi)rt  ing 
command  (AFLC)  and  the  using  command.  The  position  taken  by  the  using 
command  Is  that  an  aircraft  mechanic  is  supposed  to  repair  airiralt  and 
if  he  spends  a  large  portion  of  this  time  tilling  out  warranty 
paperwork,  that  time  is  lost  for  maintaining  the  weapon  system. 

Manpower  constraints  preclude  additional  people  being  hired  to  pertonn 
this  warranty  paperwork. 

The  effect  of  poor  coordination  during  warranty  development  cun 
be  seen  in  the  F-1 5/F-100-PW-220  Engine  Warranty.  Headquarteia  Tactical 
Air  Command  (HQ  TAC)  logistl  >«  staff  indicated  during  an  interview,  that 
the  biggest  complaint  was  chat  it  takes  "six  engine  technicians"  to 
prepare  many  mult Iple— page  service  reports  associated  with  Che  tal lures 
on  the  engines.  Some  of  the  reports  are  in  addition  to  those  required 
by  TO-00-i5D-54 ,  but  an  administration  system  designed  to  support  t he 
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t’fftctlvi-  Weapon  syatcms.  The  potential  of  warrantlea  for  coiu  rtbullnij 
to  improved  combat  effectiveness  is  too  Important  for  the  Air  Force  to 
fli)under  In  search  of  the  answer.  This  author’s  research  strongly 
s'lggesis  that  the  Product  Performanae  Agreement  Center  (PPAC)  Is  ii;- 


most  appropriate  Air  Force  agency  Co  assume  the  central  leadership  role 
for  the  warranty  process.  The  center  maintains  an  extensive  complement 
of  resources  designed  for  warranty  development  and  analysis,  as  well  as 
archival  preservation  of  lessons  learned.  Their  role  today,  however,  is 
primarily  passive  advocacy;  they  have  inadequate  authority,  and 
typically  they  must  wait  for  warranty  managers  to  seek  rhem  out.  I'he 
center  needs  much  more  authority,  staff  augmentation,  and  more  tunding. 
To  accomplish  this  in  Che  austerity  of  today's  environment  demands 
difficult  and  perhaps  painful  priority  adjustments  that  are  essential  to 
keeping  warranties  on  track.  Program  managers  may  perceive  an  erosion 
of  their  ’’turf”  which  is  not  the  intent.  In  fact,  they  must  continue  to 
be  responsible  for  their  programs,  but  Air  Force  cannot  reinvent  the 
warranty  wheel  with  each  new  weapon  system  program.  A  reasonable  and 
prudent  middle  grourvd  is  possible  wherein  the  Air  Force  profits  from  i ho 
’’corporate  knowledge”  and  expertise  which  exists  today  in  the  Product 
Performance  Agreement  Center.  In  addition  to  the  need  for  "corporate 
view”  orchestration,  there  exists  a  critical  need  for  a  central  Air 
Force  approving  authority  with  responsibility  and  accountability  tor  the 
warranty  process  and  printed  product.  The  Product  Performance  Agreement 
Center  appears  to  be  the  best  candidate.  Additional  manning  and 
funding,  while  important  to  a  strong  PPAC,  need  not  prevent  important 
progress  toward  developing  the  needed  reforms.  One  eventual  possibility 
is  to  identify  manpower  positions  for  transfer  from  within  both  the 
acquisition  and  logistics  communities.  Funding  certainly  involves 
difficult  and  even  painful  tradeoffs,  but  the  offset  resulting  troin 
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warranty  process  improveaenta  can  rksult  in  cost  savings  which  Justify 
the  new  priorities.  One  need  only  i:oiiBi(ler  the  dollars  lost  in  today's 
1 nc t fee L I  ve  warranty  process  to  see  this.  Steps  can  be  taken  now  to 
improve  the  process,  pending  addititnal  manpower  and  funding.  Senior 
Air  Force  leaders  should  decide  now  to  initiate  bold  measures  in 
warranty  reform.  Immediate  mtasurai  could  include  placing  a  colonel  in 
(he  director's  position  with  aiarchipg  orders  aimed  at  developing 
specific  recommendations  for  increased  PPAC  involvement.  Talented  and 
experienced  people  in  overmanned  logistics  and  acquisition  billets 
throughout  the  Air  Force  should  be  sought  to  increase  the  staff  pending 
permanent  manpower  changes.  The  Product  Performance  Agreement  Center  is 
already  actively  pursuing  initiatives  in  the  training  and  education 
arena  that  have  strong  potential  to  improve  the  warranty  process.  The 
point  is  the  Air  force  has  a  corporate  agency  well  suited  to  a  stronger 
role  in  f he  warranty  process;  what  they  need  now  is  corporate  support  to 
bring  It  to  fruition.  Their  formal  role  in  the  warranty  process 
deserves  another  look  to  determine  how  an  active  PPAC,  with  strengthened 
authority,  renamed  the  Air  Force  Warranty  Center,  might  help  warranties 
achieve  their  full  potential  in  achieving  more  combat  effective  weapon 

systems . 

Air  Force  Data  Management  Systems 
('ne  of  the  key  questions  surrounding  the  warranty  issue  evolves 
from  the  requirement  for  the  Air  Force  to  be  able  to  administer  them. 

The  question  in  its  simplest  form  is,  does  the  Air  Force  have  the  data 
systems  It  needs  to  manage  warranties?  The  Air  Force  has  data  systems 
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In  various  stages  of  deve lopoent  which  will  be  capable  ot  data 
collection  and  management  for  warranty  administration  when  those  systems 
are  complete.  The  difficulty  arises  from  tlie  ongoing  creation  ot 
warranties  with  the  concurrent  development  of  data  systems  to  adralnlsti-r 
them,  which  at  tltelr  Inception  were  needed  to  manage  weapon  systema  hut 
not  warranties.  Many  of  the  data  systems  In  use  today  at  field  and 
Major  Air  Command  (MAJCOM)  level  were  designed  as  maintenance  ui  aupply 
information  management  systems.  These  systems  have  evolved  over  several 
years  and  until  recently  there  was  no  formal  requirement  for  these 
systems  to  have  the  capability  to  manage  data  for  purposes  of  warranty 
administration.  The  requirements  however,  have  changed  as  weapon 
systems  have  come  to  fruition  with  companion  warranty  administration 
requirements.  The  Air  Force  now  finds  Itseli  In  a  position  ot  urgeuily 
needing  a  data  system  which  is  capable  of  both  managing  the  weapon 
system  and  administering  an  oncoming  avalanche  ot  warranties  whlili 
resulted  from  the  1985  law.  Current  budget  cuts  slgnlt  leant  ly  tiu  reuae-d 
the  problem.  The  change  has  occurred  so  rapidly  tnat  the  requ 1 t emeiii 
for  a  warranty  administration  data  system,  has  outgrown  Air  Force 
capability.  This  is  complicated  by  a  tendency  for  m.ijor  icqulslt lou 
programs  to  develop  unique  data  systems  for  the  nwnagement  ot  the 
warranty . 

The  Air  Force  Is  taking  steps  to  reduce  the  proliferation  ot  new 
data  systems  because  they  are  expensive  and  present  ove rwhe Imi i\g 
Integration  problems  for  warranty  administration  alter  PMRT .  The 
supporting  command  (normally  Air  Force  Logistics  Command)  must  assume 
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ruspons  lb  i  1  ity  for  most  of  titc  w«ap|n  systeas  in  the  Air  Force  inventory 

followin>{  PMRT  and  they  must  liave  wjirranty  data  flow  to  tnem  in  a  form 

which  IS  compatible  with  their  organic  data  management  capability.  The 

proliferation  of  data  tyatems,  which  are  not  compatible  with  standard 

Air  Force  data  systems,  placaS  at  r  ah  the  supporting  commands  ability 

( 

to  administer  the  warranties  after  rMHT. 

Clearly  at  issue  is  the  question  of  how  to  design  a  common  data 
system  which  meets  the  needs  of  the  various  users.  The  system  muse  have 
the  capability  to  track  data  aets/pArameters  selected  by  the  user  and 
agreed  upon  by  the  contractor  for  use  in  assessing  contractual  warrant,- 
obligations.*  The  system  must  have  enough  data  capacity  tu  capture  and 
store  the  raw  data  and  desired  parameters.  It  must  have  the  flexibility 
lo  accept  the  algorithms  required  to  convert  raw  data  into  usable  or 
iiormulized  measurements,  which  can  Chen  be  used  to  determine  if 

*1  >  he  an  effective  part  of  any  warranty,  the  criteria  used  must 
lie  meastirable  and  compatible  with  standard  USAF  data  syscers.  For 
example,  reliability  must  in  some  way  be  measurable.  Basic  reliability 
parameters  address  the  frequency  of  failure  or  malfunction  which  impacts 
mission  accomplishment  or  creates  a  need  for  maintenance.  (19; 10) 

Assume  now  that  a  parameter  called  Mean  Time  Between  Maintenance  (MTBM) 
IS  required  to  enforce  certain  reliability  provisions  of  Che  warrant''. 
The  Air  Force  routinely  tracks  a  variety  of  maintenance  codes  which  are 
compatihle  with  standerd  data  syate*  and  from  which  MTBM  can  be 
determined.  Among  these  codes  are  "type  maintenance  codes,"  "action 
taken  codes,"  and  "how  malfunctioned"  codes.  These  and  others  must  be 
collected.  It  is  important  to  ensure  that  warranty  authors  and 
developers  do  not  include  a  requirement  for  data  which  is  not  normally 
collf  fell  to  raan.age  the  weapon  systam.  This  requires  effective 
coordination  during  rh-.  development  process  but  it  ensures  compatibility 
with  standard  IISAF  data  systems  and  eliminates  one  of  the  areas  of 
greatest  concern  in  the  field,  i.e.,  machanica  inappropriately  involved 
in  collecting  warranty  data.  Moreoyer,  it  prevents  the  proliferation  of 
data  systems  by  e  1  i.mi nat mg  the  need  for  a  special  system  to  support 
wairanty  administration. 

I 

48 

t 


essential  performance  requlremencs  tre  satisfied.  It  must  be  slmiili'  aiul 
sufficiently  automated  to  enable  oata  Input  quickly  and  efficiently 
(minimum  manpower)  at  the  unit  level.  Finally,  It  must  be  compatible 
for  use  by  the  using  command  (SAC,  MAC,  TAC)  and  the  supporting  comniand 
( AFLC) . 

During  several  field  Interviews  thl.s  author  conducted,  the  occdi. 
and  concerns  of  the  using  command  and  supporting  command  were  discussed. 
There  is  a  consensus  that  the  system  at  the  unit  level  must  be  simple  to 
use  and  "transparent"  to  the  technician.  Tills  might  translate  tor 
example,  to  as  few  computer  key  strokes  as  possible,  and  the  technician 
goes  back  to  work  repairing  aircraft.  The  use  of  bar  code  or  chip 
technology  for  parts  marking  may  prove  to  be  feasible,  such  that 
identification  is  simplified  at  the  unit  level.  Tutorial  Interlace 
between  the  technician  and  the  computer  is  essential  to  provide  any 
instructions  associated  with  disposition  of  warranted  Items.  The  ho((.;m 
line  for  field  users  is  a  process  which  does  not  Involve  the  teilmlclan 
to  a  greater  extent  than  his  normal  day  to  day  routine,  but  which  has 
adequ.ite  safeguards  to  preclude  mlsmanageraeni  of  warranted  items.  'Hit- 
system  must  also  meet  the  needs  of  the  supporting  command.  Tlie  tstng 
command  system  absolutely  must  be  compatible  with  llie  supporting  command 
system.  The  warranty  manager  for  example  can  receive  on  his  terminal 
all  the  information  needed  to  administer  the  warranty.  Tills  Implies  the 
data  input  by  the  using  command  (base  level)  satisfies  the  assessmcMit 
requirements  established  during  warranty  program  development.  Another 
key  point  here  is  the  requirement  for  the  author  of  the  warranty 
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language  to  fully  understand  |sae  1< val  procedures  and  capabilities  to 
unsure  requirements  are  not  e^tablli  had  which  are  Incompatible  with  base 
li'vi'l  Input  capabilities.*  Warrant;  language  must  be  standardized  to 
till’  extent  possible.  While  H  is  ti  ue  that  each  weapon  system  has 
unique  requirements,  a  significant  i  mount  of  warranty  language  can  be 
"■t.tndirdi^ed .  Tlie  Air  Force  troduci  Performance  Agreement  Center  can 
play  .1  major  role  in  standardizing  \iarrantles.  The  center  maintains  on 

I 

file  generic  warranty  e.lausea  which  can  be  used  to  tailor  a  warranty  to 

i 

ii  specific  weapon  system.  (10:8-1)  Finally  great  concern  was  expressed 
ab 'ut  Including  .i  data  system  format  to  Input  all  deficiency  data  as 
required  by  Air  Force  Technical  Order  00-35D-54.  Such  a  capability  will 
simplify  and  enhance  the  base  level  capability  to  comply  with  their  port 
ot  warranty  administration. 

The  Air  Force  Is  working  to  build  a  data  system  which  will  be 
eftrctlv.'  In  the  warranty  administration  role  for  most  weapon  systems. 
Tlie  base  level  warranty  system  is  built  on  the  currently  existing  weapon 
system  management  system  called  the  Core  Automated  Maintenance  System 

*The  amount  ol  data  managed  for  a  warranty  can  cause  substantial 
am-Miiits  of  tracking  work.  For  example  between  January  and  September 
1987  one  F-IS  wing  prepared  a  total  of  419  reports  of  which  240  were 
exclusively  warranty-related.  The  several  man-hours  expended  for  each 
report  translates  to  a  very  substantial  workload  for  base  level 
personnel.  The  effort  requires  the  capability  for  serialized  tracking 
ot  warranted  elements.  In  addition,  program  office  requirements  for  the 
FU)0-PW-220  engine  specify  a  lengthy  service  report  must  be  prepared  for 
each  lallure  which  occurs  prior  to  PMRT .  The  B-IB  aircraft  data  system 
base  (ontalns  several  million  elements  of  Information  and  the  warranty 
administration  requirement  Is  constantly  growing  as  programs  like  tfte 
ATK,  B-2  and  C-l7  continue  deycIopm<^t.  The  Air  Force  Is  moving  rapidly 
on  a  variety  of  fronts  to  cope  with  ;the  requirement  to  manage  weapon 
sy.steiDs  and  administer  warranties. 

In  tlie  same  direction. 


Unfortunately  not  everyone  is  moving 

io 


(CAMS).  CAMS  runs  on  the  base  level  Sperry  1100  compuier  uBln^  a 
variety  of  terminal  and  Interface  devices.  CAMS  was  not  bought  wlUi 
warranty  administration  included  and  therefore  the  Air  Force  mum  buy  a 
special  software  addition  to  achieve  this  new  capability.  In  addition, 
a  system  called  Reliability  and  Maintainability  Information  System 
(REMIS)  must  be  bought  for  the  supporting  and  Implementing  commaitd  to 
provide  tlie  capability  lor  data  Input  at  base  level  to  be  processed 
upline  by  warranty  managers  charged  with  actual  administration  of 
warranties.  Finally  some  form  of  connectivity  between  the  two  systems 
must  be  I'stabllshed  to  enable  data  from  base  level  to  1  low  to  uplliu' 
warranty  manager  systems.  Headquarters  11. S.  Air  Force  la  adv<n'atliig  a 
common  system  (CAMS/REMIS)  for  use  by  all  using  commands .  The  current 
and  forecast  budget  constraints  support  this  approach  for  cost  savings 
reasons.  The  Air  Force  cannot  afford  to  fund  several  different  data 
systems.  Using  commands  are  taking  steps  to  alter  whatever  systems  they 
currently  have  to  make  them  CAMS/REMIS  compatible.  This  Is  an  essential 
step  for  the  corporate  Air  Force  in  the  quest  tor  warranty 
administration  capability. 
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I  CHAP  TEK  V 

CONCLUSIdjiS  AND  R|X»MMENDATIONS 
I  ht!  U.S.  Air  Force  iRi  cngag  td  in  a  aubstantial  effort  Co 

I 

i  •;  congress  i  onal  ly-aaiUiBttd  rarrantiea  into  the  acquisicion 

proce.'is.  That  effort,  which  has  betn  on-going  since  the  early  1970's, 


has  airelerated  in  light  of  tha  198 


^  law. 


This  study  shows  that 


warranties  do  have  a  beneficial  effgct  on  weapon  system  acquisition  if 

li 

managed  properly.  The  Air  Force  is? clearly  staking  progress  and  is  doing 
many  (^f  the  right  things.  There  are,  however,  improvements  and 
ad  lustmenr s  needed  if  the  real  potential  of  warranties  (reliable,  combat 
n  f  fee  I  1  vv'  weapon  systems  at  optimum  cost)  is  to  be  achieved. 

The  Air  Force  has  not  done  enough  to  educate  its  personnel  about 
warranties.  As  a  result,  warranties  and  the  warranty  process  within  the 
Air  Force  are  poorly  understood.  There  is  a  major  disconnect  between 
warranty  authors  in  the  program  offices,  and  the  field.  This  is 
rnflecte'l  in  contracts  written  but  unenforceable  because  the  Air  Force 
cannot  properly  administer  them.  Much  better  coordination  is  needed 
between  users  and  warranty  authors.  Warranty  authors  need  a  much  better 
understanding  of  base  level  capabilities  and  limitations  and  base  level 
personnel  need  a  better  understanding  of  what  warranties  are  and  how 
they  apply  to  weapon  systems  being  supported.  An  aggressive  effort 
designed  to  educate  and  train  people  engaged  in  warranty  related  work 
will  help  prepare  the  Air  Force  for  the  flood  of  warranties  that  are 
coming.  We  must  prepare  and  disseminate  widely  educational  materials 


ike  the  "RAM  2000  Process”  booklet  and  Warranty  Handbook  cited  as 
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references  to  this  paper.  Simple,  explicit  guidance  and  policy  la 
needed  at  levels  from  HQ  USAF  tlirough  base  level. 

The  Air  Force  senior  leaderehip  has  gone  only  half  way  In 
establishing  the  linkage  between  warranties  and  more  combat  effective 
weapon  systems.  It  has  been  clearly  established  and  accepted  ihat  only 
those  we.ipon  systems  that  are  demonstrably  tree  ol  KAM  problema,  providi 
adequate  combat  effectiveness.  What  is  not  well  understood  is  that 
performance  warranties  give  the  Air  Force  the  statutory  leverage  to 
assure  RAM  goals  are  met  and,  therefore,  there  Is  a  compelling  and 
synergistic  Indirect  linkage  between  warranties  and  combat  effective 
weapon  systems.  The  Intent  of  Congress  In  passing  the  198S  law  was 
better  RAM  and  more  combat  effective  weapon  systems.  The  Air  Force 
senior  leadership  should  direct  action  now  to  establish  clearly,  lu)W 
warranties  can  contribute  to  better  RAM  and  thereby,  to  more  lombat 
effective  weapon  systems.  One  possibility  is  the  production  ol  a 
videotape  introduced  by  the  Chief  of  Staff,  USAF,  similar  to  oiu- 
referenced  in  this  paper.  In  this  way  everyone  who  sees  and  liears  the 
message  will  understand  the  philosophy  and  importance  of  warranties. 

The  Air  Force  is  not  using  the  Product  Performance  Agreement 
Center  optimally  in  the  warranty  process.  The  center  founded  solely  lo 
working  witli  product  performance  agreements  has  evolved  Into  a  "pusslve 
advocacy"  role,  but  now  an  active  orchestration  role  Is  urgently  needed 
The  Product  Performance  Agreement  Center  should  be  elevsted  to  a  more 
active  role  in  the  warranty  process.  The  Air  Force  senior  leaderslilp 
should  boost  PPAC  authority  and  maka  their  Involvement  a  matter  of 


policy  to  capitalize  on  the  ifiportaict  of  warranties  to  Air  Force  combat 
capability.  Parochial  concersa,  however  valid,  that  are  blocking  such  a 
relorm,  should  be  held  secondary  to  vitally  needed  process  iaprovements . 

Ihe  Air  force  does  no(  have  the  data  ayateos  it  needs  to 
administer  warranties  effectively.  Progress  is  being  made  toward 
implementing  the  CAMS/REMIS  aysteas|  however,  many  warranties  are  in  the 
field  now  or  will  be  soon  for  which' there  is  inadequate  data  management 
capability.  This  system  must  be  fuidad  and  fielded  in  a  timely  manner 
to  enable  the  Air  Force  to  administer  warranties  now  and  in  the  near 
future.  The  Air  Force  senior  leadership  must  make  the  necessary  budget 
adjustments  to  ensure  this  system  is  fully  funded  because  we  simply 
csnnot  afford  the  alternative  of  not  having  the  capability  to  administer 
warranties  mandated  by  law. 

The  recommendations  proposed  by  this  paper  address  substantial 
areai  of  concern  from  a  corporate  perspective.  Each  recommended  action 
IS  needed  to  enable  the  Air  Force  to  Continue  to  integrate  warranties 
into  the  acquisition  process,  for  the  purpose  of  building  reliable  and 
combat  i-lfective  weapon  systems.  Initial  steps  can  and  should  be  taken 
rinht  away,  to  ensure  warranties  achieve  their  full  potential  toward 
improvin/  combat  effectiveness  of  Air  Force  weapon  systems. 


APPENDIX 


TITLE  10.  SECTION  2403,  OF  THE  UNITED  STATES  CODE 
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I  14M.  M«»w  ««MM  tyturnm  MMntiM  akwwiMt 

<•1  U  ikm  MctiM. 

<11  "Wm(mb  tyMam"  tMMW  MMit  dMH  «b  b«  MSt  4lt»tOy  bj  tk*  wm4 
for««i  to  carry  oat  aomUt  mMWwJi*4  4Mt  nat  Mort  tfian  llW.OM  ar  lar 
•hath  lh«  avaetual  loul  pi«af*iiMnt''CM|  i|  more  than  HO.OM.OM  Such  lBf«i 
doat  BM  incKi^  aamiMicial  MaaM  a^i  ijl  lakaAiMakl  qMartftaa  la  the  taaafi 
pablK 

(I)  "PruD*  eoatnetor  '  laaaaa  a  pat9  #>at  entara  laU  aa  afraentrot  diractly 
with  Oit  Unitarf  Slataa  la  faraiah  pall  at  all  oT  a  waapna  tyatam 
<11  ''Daaica  aal  mamifattunai  i^uliaiBaDta"  laaaaa  atntctural  anl  angi- 
naami  plana  and  maniifatlitflkg  paptaiiti.  inciadiat  praewr  maaturaaMBlp. 
tnlarancca.  mattriait.  and  Mniahad  p^Ml  laMa  far  Mr  weapon  iyaicm  baiqg 
producad 

(41  "GaarntiBl  parformaaaa  laqiura^tcala”,  arith  raapaet  la  a  weapon  ayatra. 
maanf  the  oparadap  tapabiMaa  ar  miiBMMaer  and  raUabOity  chaniineriatiea  af 
(he  lyatem  that  are  dtumiaad  by  thd  Saarrury  of  Defeaat  to  be  neocaaary  far 
(he  lyatem  to  fulfill  the  laiPiiTr  raqiprMMnt  for  whMi  tha  ayaiein  ia  draigwad. 
(b)  "Caaponoat  "  OMana  aay  mmtkmlt  alaneat  al  a  waapoa  typlam. 

<b)  "Mature  fuli-aeale  pewducuaa"  BMtna  the  manufoetare  of  all  uniU  of  a 
weapon  eyatam  after  the  mawufaetura  of  At  IWat  oaa-taalh  of  the  eventual  laial 
produetwo  or  the  initial  praductian  ^laafity  of  aueh  ayatain.  whichevar  la  lata. 

(fi  “Inilial  produetioo  qaaabty"  Maaa  tha  auwhar  af  luuU  of  a  wtapon 
eytuin  eooiraetad  for  ia  (^  fMt  yoat  of  tutfaeala  yaodwetina. 

((I  Head  of  an  ageaey"  haa  tha  wieahip  given  that  tann  in  lertion  290Z  of 
thie  otle 

(b)  Caoept  aa  atherwiae  proeidad  ia  iMt  aactioa.  Iho  hood  af  aa  agoory  «ay  not 
after  January  1.  IMS,  eiitar  uiia  a  cooMct  far  the  produetioo  of  a  weapon  ayauoi 
unleae  each  pnme  eontrortar  fee  the  ayaum  pioridaa  the  United  Stout  with  writun 
guarviiaaa  that— 

(I)  the  lUm  ptovidtd  under  the  aontamR  will  coaforai  to  the  deatgn  and 
manufatnunog  requircioenla  apecifiaally  dalincated  ai  the  production  aontroct 
(or  10  any  amendment  to  that  eontncU, 

(ti  (ho  lUm  provided  uadar  the  aantroet.  at  the  lime  it  ia  daliverwd  la  the 
Unitad  Statae,  will  be  free  from  ad  dalaru  in  maiariala  nnd  worfcmonahip. 

Ill  (ha  item  providad  under  (ha  aanMel  will  eaotorwi  la  tha  ceaantial  par 
formnnea  rrquirtmenta  of  the  item  aa  apaciflcally  dcliaoatad  in  the  produtiaon 
eootract  (or  la  any  amendment  to  (hat  eooiractl.  nnd 

(41  if  the  ham  provided  under  Mw  auntrott  faila  lo  meat  thr  guarontee 
apevitied  in  elauar  (1),  (2).  or  IS),  (he  aonumetar  will  o(  the  aleroao  of  the 
Sec.-vury  of  [ivfenoe  or  aa  oi.^rwioe  providad  ai  the  eontroei— 

(At  promptfi  taliv  auch  rotreetrve  action  aa  may  be  nereaatry  ir  eocmet 
thr  failurr  at  ho  addiuonal  oi>tt  («  the  Uailad  Btatea.  or 

(■>  pay  eoata  rraaonably  mcuirad  by  the  United  BtnUr  in  laluag  auch 
oorractne  action 

(cl  The  head  of  the  agency  eoneomad  may  not  rwquiaw  gunmnlaea  under  auhaac 
twin  (bi  from  a  prime  contractor  for  a  wtapon  ayatem,  or  for  a  component  of  a 
wcapoc  ayatem  that  ia  fumiahed  by  the  United  Statea  la  the  eontmetor 

(di  Sabyect  »n  auhnertton  (egll,  the  Itcratary  of  Doftnoe  mov  waive  pon  or  oil  of 
aubaection  (bUn  the  eoae  of  o  weopoa  ayatem,  or  oocapooent  of  a  weapon  ayatem.  If 
lh<  Socreur)  drurminet— 

<11  that  the  waiver  ■  aoraatary  m  the  ialoraai  of  national  tefawc.  or 
III  that  a  guarantee  under  (hot  onbuacuun  arouU  not  be  aMt-cfbctiva 
The  SacTwtary  oiay  not  delegate  authority  under  thia  ouboection  to  any  pereon  who 
•  Ma'**o"  balow  the  livel  of  Aaaiataiit  Soeretary  of  Deftnae  or  Aaoiataat 
oocratery  of  a  military  department 

(ehit  firfore  oiakuig  a  waiver  under  aubaectwn  (d)  arith  rwapect  to  a  waapon 
deftnae  acquiailHw  prwfrmm  for  the  pwrpoar  of  aeclaaa  IIM 
of  ihii  dtle  thr  Socroiary  of  tiofenoe  ohall  nxM^  (hr  OemmiCteea  on  Armed  dereieoc 
oad  on  Appropnowooo  of  the  Sawate  and  Ifowao  af  fiaprwaonlalivna  in  wrttiiv  af  Imi 
i^npon  lo  waive  any  or  all  of  the  fwqterowiila  of  ouboiclion  foi  vh>i  rwaaact  lo 
lho(  ayaum  and  thtll  ineludv  ir.  the  nolier  Ml  acplanotion  of  Ihr  reaaoiw  4m  Mie 
waivar 


(I)  Nm  liUr  lliu  FkbnMry  1  *i  MCfc  yMf.  tkt  SamUry  W  M*m(  (hall  nbmH 
M  U«t  tmnmnam  ipar.ifwd  n  (1)  •  wpart  id*»affui|  aach  wbimt  mada 

aadar  aiihaactiaa  (4i  darinf  Ota  fiataAac  aaiaadar  yaar  for  a  waa^  tytia*  <* 
aot  a  Bi^er  dafanaa  aaquiaittoa  pragiMii  tdr  tka  ptiryaaa  af  aactjaa  llta  af  Uua  aRlt 
aad  aiiall  aeiadr  ai  Uia  raport  an  aaplanatiaa  af  tka  raaaoiu  (er  iha  waivan 

(f>  Tka  M^BiaaniaM  far  a  fwaianlaa  imdar  aakaadtian  IkNS)  appliaa  aalv  ■  tka 
aaaa  af  a  aaauact  far  a  waapaa  ayatam  Ikat  k  in  atatuna  full'ocala  pa^uakan 
Hawavat,  aolhi^  ia  tkia  aaction  praMkiu  Ika  kaad  af  tka  afanry  oonoaraad  tren 
aafotatwc  a  toaraataa  aiiaiUr  u  tka  Jtiaiaataa  dataribad  in  tkat  aubaactian  far  a 
vaapen  aytum  aat  pal  in  laatura  Mlaeala  paadotton  Wkan  a  eoauaet  far  a 
vaapon  ayauin  aat  pat  ai  aiatiira  fdlaaiJa  paadoatMn  m  aot  le  laclit^  tka  full 
(uaraatar  daaerikad  ia  aabaattiaa  (kNi>.  Ika  taaraiary  thall  camply  vHk  tka  aatMa 
raquiramanta  of  aabaackan  la). 

(pi  Naihiat  hi  tkia  aactaaa  prakikka  Ika  kaad  af  tka  tfanry  aeneamad  baia— 

(I)  aafoualinc  tka  apaaific  drIaiW  af  a  gaaiantaa.  including  rtaoonabk  aaclu- 
aMaa.  kniitatiaat  aad  Pina  duration,  aa  long  aa  Ik*  aagouatad  fuaianiaa  • 
eoaiiaiant  *itk  Ika  gaaaraJ  raquiraiaaBta  af  Uua  aaauon. 

(li  raquiriag  Ikat  aawpaaaata  at  a  aaapan  aytuai  furmakad  by  tka  Uahad 
Staiaa  to  a  aonlraciaa  ha  proparly  inattliid  aa  aa  not  la  larabdau  aay  ararraaty 
ar  fuamntaa  ptaaidad  k>  Uia  HMaufactaior  of  auek  aoaipaotat  u  Ika  Uailtd 
Staiaa. 

ill  ndiirtag  Ika  priaa  of  aay  aantract  ter  a  oraapan  ayalam  ar  elkar  datanaa 
aguipniant  la  taka  aaaauni  af  any  paywant  dua  fra*  a  aaaiiaator  poraaant  la 
aukclauaa  (Bi  af  aukaaation  (kMl. 

ill  w  Ikr  aaaa  af  a  dual  atairta  prenaomaat.  aiamptint  tmai  lita  rapuiro- 
aianM  af  tukatation  IkMKi  aa  amaunt  af  praduation  by  tka  laaond  tauroa 
eonlrartor  aquualant  to  tbr  firot  aoa-iaalk  af  tka  avantual  tnul  praduation  by 
ihr  arrand  aouira  aaalraamr  and 

!ti  uaiag  wnltaa  fuarantaar  la  a  groMar  attanl  Ikon  rtquirrd  by  tkia  aartion 
Mcludiag  guaraataai  ikat  aaaaad  Ikaaa  m  clauBaaiii.  I2i.  aad  (3i  af  auhaacf  n  (bi 
and  guaraMoHi  Ikat  pnavidr  aMnr  aaiapnrkaaaira  rtnadiat  than  tka  rrmadia* 
aponfiad  uadar  akuaa  Ml  vf  that  luhaartion 
(ball  TV  Saarotary  of  |)afai<*»  akalt  ptoaartba  tuck  rrruktiook  aa  aiav  ba 
aaeaoaari'  la  carry  aut  thu  aartian 

If!  Thu  taruon  diaio  not  apply  la  Ika  Caaat  tiuard  ar  to  Ika  Natjoaal  Aaranautaai 
and  Spair  Adminiatrmiion 

lAdird  Kb  L  MMtSI.  Tilk  tit  I  tSOIa).  ktl.  I*.  IPM  «  bui  IMI  i 

krW  PwWa»  Pi«<nMn  itoalM  «  dw  latoMr*  Mbaarr  fm  tapUanx  kuisn  md 
wnaa  m  f*!.  OMIg  Tub  parpaa  id  Kai  to. in.  ■.  itoa  L't  Cada 

rii  f  toa  Oar  1  lOgj.  artm  lataicaiaoi  •  Cn.,  »a  nam  Nr.a  ,  ana 
a  XM  <i«aar  nctna  SIM  af  ibn  oiltl  pn*  «a 
xpaal  d  Ida  naiMB  by  aaiMa  MMMlII 
KkL  tb-ll),  HlUnix  Ih  I.  IN} 
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